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.AESTRACT 

The monograph summarizes the findings and 
rfecomm'endaticns of a, conference on "the involvement of handicapped 
students in higher education science. Handicapped and nonhandicapped 
stud^ei^ts, faculty, student, services personnel, administrators, and. 
scientists participated i.n the sessions. Six categories of barr5.ei\s 
were identified: attitudinal, informational, environmt;ntal, 
communication, academic, and financial. Each category was examined 
for solutions as well, including' seeking mentor support to' combat 
lowered' expectations , providing disabled =tudents with access to 
available information, promoting architectural access, using 
interpreters and note takers, encouraging flexibility 'in scheduling 
to complete, science tests and projects by handicappfic;^ students, and 
making t^e financial aid offide at least pr6graromatically accessible 
-to (Jisaly.led students , A final .chapter outlines recommendations 
regarding infcrmaticii ^dissemination , use of human resources, 
development cf new resources and training strategies, precollege . 
science education, career education and counseling^ and campus 
strategies an d ' acpommodations , IfCI) ' i. 
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v- vAAAS OFFICE OF OPPORTUNITIES IN SCIENpE • ' ^ : 

In January 1973, the AAAS Board of Directors established the Office of 
Opportujnitles'in Science, the major purposes of which are^ 

r *to increase the number of vwmen, minority and handicapped persons 
fn the natural, 'social and applied sclence^;^ ... 



*to increase the kinds. of opportunities available to these groups; and 

. ■ ■ • . ■- ■ J' . 

' ^ i^to Increase the participation of minority* women and handicapped 

scientists and engineers In policy-making, advisory and managerial 
■ positions. 

.4 / ■ 1 : . ■ * ' ' 

To fulfill these purposes, the COS is involve<f in many programs and activities. 
It functions as a clearinghouse on information oj women, minorities ancK^the handi- • 
capped; it acts as a liaison with other professional organizations to 'help coorr 
dinate. equal opportunity effortl^ it works with the Scientific Manpower Commission 
on problems dealing with the recrtiltment, education and )jt11izat1on of women, mln- 
tority and handicapped scientists; and \5^.1 thin the AAA$ it encourages the 1ncrease<l, 
^4)art1c1pation of these groups and the. conslderatipir of issues concerning them Ar\ all 
programs and activities of the Asisoci a t1 on. 

Under the guidance of its Advisory Committee and Panels, the Office has ^: 
developed numerous programs to implanent its objectives, 1 nclud1hg„ three. ongolna.^^^ 
projects. ' The. Project on Native An^lcans in Science'is Investigating the p^^iems 
artd developtng- strategies for improving the science education and oppor^toiilties- - 
available to Native Americans, jtt Is also developing programs on e^hi^solence and . 
ethnomedlcine. and on altering the attitudes of the general public and. educators . ' 
that are detrimental to Native American progress in technical ^j^4s. 
' . ' . "• . ' ■ • ' ■' '.-<■ • 

The Project on the Handicapped In Science seeks to iiiiprove the states and 
participation of handicapped' scientists and to improy^vscience education available 
to handicapped' youth. An ongoing activity is to jnake professional meetings com- 
-pletely accessible to the physically disabled. Othejr activities include: the « 
compilation of a resource jii rectory of bandkapped. scientists aM guide for its 
•use by project directors; a study of handitapp6d scientists* coping strategies; 
aijmiltl-state lecture tour by a deal^ pjiyilcist serving as a role model for handi- 
capped students, pj^ents^ teachers ai^d counselors; a study and conference on barriei^s 
to post-secondary science educattlpri for Jiandi capped students, 4nd a newsletter. 
Access to Science , in conjj^tijon with Tufts R and T Center. ' 

. • ■ * ■ ' -• . '.'^''■''l/^.y' ' ' ' " , • 

*^ The Project on Wpmen^ Science seeks to Increase the nwnbers,, status and 
opportunities^ for wpi^n^ thie sciences. A year-long study on the Pa-r^icipation 
of Women in Scientvfiq Research has been recently completed, culminating in an 
extenstve repor^soon to' be published. An Inventory of Programs in Science aHd 
. Kathema tics for Iftom^n will catalogue existing programs that encourage wMien to" > 
enter/the and matheraa.tlcs. . . - 

7^;^vOOS «elcQDi^s ideas, suggestions and help from all who are Interested. 
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CHAPTER I % ' • 

INTRODUCTION 

• V 
THE PROBLEM 

To be handicapped and yet obtain a qual ity. science education appears 1;o 
require a certain kind' of personality structure and a set^f circumstances 
which are, if not entirely favorable, at least not inhospitable. ^No handicapped 
student finds it easy; . those*who succeed must continually cope with, overcome, 
circumvent, push against, and sometimes simply endure barriers. Because handi- 
capped people are justly sensitive to being excessively praised or criticized 
for traits having nothing td do with their professional achievements, we do not 
wish to portray these people as awe-inspiring but it must? be acjviowj edged that 
those who "make it" in science demonstrate considerable resilience and strength 
of determination, as well as the basic requirement of a high aptitude for sci- 
entific inquiry. 

-^Since the Project on the Handicapped in Science was Initiated early in 1975 • 
by the American Association for the Advancement of Science (AAAS), its major pur- 
pose has been to identify barriers to handicapped persons entering careers in 
science, to collect from handicapped scientists information on their coping 
strategies in overcoming barriers to their education in science, and to plan " 
^^t egies for removiocj the barriers that remain. Over eight hundred disabled- 
sWtot»1sts have identimd themselves to AAAS during the past three years in 
orW" that they may assist in this task. Because the training crucial for the 
deyelopment of science careers takes place at the post-secondary level, the 
barriers to..the scientific education of -handicapped students must be closely 
examined and removed. These barriers and the strategies for removing them are 
the subjects of this report. 

The AAAS has gathered data from several sources in order to identify 
barriers to post-secondary sciencef education and to look at methods for overcom- 
ing them. Over the past few months, disabled scientists have been requested to , 
complete a questionnaire whifh quite fully describes experiences that would lead ' 
to* identification of barriers and coping strategies. In addition to this ques- 
tionnaire data, over* one hundred disabled scientists wrote at great length of 
•their educational experiences in science to assist Dr. Robert Larsen in prepara- 
tion for teaching a AAAS Chautauqua-type short course, "The Handicapped Student^, 
in the Science Classroom and Laboratory: a Workshop." In addition to this 
personal data, the project staff has completed an extensive search of the litera- 
ture to identify articles written by practitioners who had taught handicapped 
students in their sci^ce courses and developed useful teaching strategies. 
Additional information on the subjecf is also available fhrough our correspon- 
dence and direct communication with handicapped scientists over the past four 
years. From this data has come valuable ijiformation identifying bqth problems 
and solutions encountered by students with many types of handicapping conditions. 
Science faculty have described' in detail strategies used' in adapting curriculum 
or lab .j&;^per.f^nces to offer* adequate learning experiences to handicapped students 
with a variety of disabilities. Handicapped .scientists' have reviewed the coping 
sVategies they used over the years when they were receiving their education in 
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science as well as those used on their Jobs In scientific fields. * - . ^^ 

'^^•'t ' *In spHe of» th^-.fatt that the information -gathered was detailed, expticit" 
• .arid, usable.by. other .^^erspns -facing similar' problems, there- remained -questions. 
"Cduld the. same solutiSrns 4evel oped -for oh^-bl ind_5tudent; apply to. all others?" 
•'CquI'd the strateg-ies/d^eToped at one .university be us^d at all fothers?"- "Are 
.questions of laboratory' safety reSoTved, simply becauseH:he record* has- {DeeVi! satis- 
factory in a ffijw isT5lat^d -cases^?" "Are* there barriers -faced by persons with 
.certain, types of disability that cannot be overcome as they reT^ite to science 
. ed.ucatjon?'V -"WhonH^ responsible for making.'tHe decisions concerninV^seience 
program ^ccess for -d-tsabled students on ^a ..campus?" "How can the inf ormat ion- 
avail able be dissemin&tfltl to the key.-,pe/sdns respons.ible for providing access to 
science?"' /■''Wow •can. cQurtselcJrs be' triad e^ore aware of "the opportunities in sci-en- 
tific careers for ^dndicapped persoi^is?*^ "What'administrative' changes .are neces- 
»■ sary' in' coyl leges and^universities to. assure access tcr science?" "How'can , • 
(iommunication^ be impreWd between disabled students and- science, faculty?" 

The unanswered -tjbestioos seeified to deal with .issues that crossed l ines 
between the ivarious .grqups tespbnsible for providing science Education to ois- " - 
abled studen^ts at the post-secondary, level — disabled, stadehts, science .faculty, 
administrators, courlselors, g||d disabled scientists. The AAAS Off ice '.of Opportu- 
nities in Science with support from the National Science Foundation brought ', 
together representatives of these various, groups to confer on the yet una*nsy/ered 
questions. As far as can be determined there had' never -before been .assembled , a 
group of people representing all, the components necessary in o.rder to, overcome 
the barriers to post- secondary education in science for handicapped students. . 
This conference was asked to identify barriers and solutions, then make , recommen- 
' datibns for institutional change and responsibility to assure that the strategies' 
developed by individuals might be, disseminated and institutional remedies, taken . 
to assure access to science education to the largest possible, group of handicapped 
students. ^This monograph summarizes the findings and recommendations of the .' ' 
conference and, in addition, the results of our related surveys "and research of '. 
the literature. * . 

SELECTION OF CONFERENCE PARTICIPANTS ' ' ( ; . 

To provide the breadth of experience necessary for this cohference, five 
general criteria were applied in the selection process. 

■ ■, ' ' ■ ' ■■ 

Role group . Conferees were primarily affiliated with one of five: broad 
academic or professional categories: handicapped students, handicapped scientists, 
administrators, faculty, and handicapped -student services personnel. This last 
. included vocational rehabilitation counselors," as well as on-campus service 
delivery persons. . By so doing, the perspectives of the major constituencies 
involved in the educatidnal transaction were all represented in the conference. 

' Handicapping condition . Every effort was made to represent four general 
, categories of functional impairment, with no regit rd whatever to diagnostic labels. 
, These were: vistiaT, auditory, lower limb, and, upper and lower limb, rather than 
.bliftd," deaf, cerebral palsied, post polio, etc. When considering barriers and 
solutions it i.s far more useful to look at the functional aspects than the medical 
definition or label of a disability. For example, adjustments are made because a 
person does not see as well as others, or that a student cannot reach the standard 



• lab bench because he/sbe luses a 'wheelchair, not. simply because the student jis - - 
^ ^ ''bljnd or paral yz^ from -a spinal cord injury.^ ' . ' 

•"\ . Area of scientific intgrest or expertise .' Conference organizers sought to v f: 

• achieve- a mix of pers^ons whose interests included the natural Sciences and the ^ 
• . - social sciences. Special .Interest. was extended to disciplines requiring labora- 

" tory, clinical, or field woVk, and every effort was.made to select in addition ^o 
the able-bbdied^science facul ty,.- disabled scientists *who represented the-^wide 
range of disciplines as well as persons with the four basic categories of ^handi- 
capping conditions: ■ - ■■■ .'^ 

Nature of the institutic|i.s of higher education . Participants were sought 
from large schools a,nd small'^nes, from those with long-existing programs of 
support services for handicapped students and from those ;^here., there were none. 
Several coni'erees were from technical schools, some from small liberal arts 
V " colleges, others from large public and private universities. .Since there is some' 
disagreement as to what caji and should be done to provide formal services for 
handicapped students .at colleges of different sizes (and endowments), it was nec- 
essary to reflect the concerns and capabil ities of diverse institutions. • 

" • ' Abili ty to contribute . Conference participants were selected carefully frpm 
persons who had demonstrated in the past a willingness lo analyze barriers, devel- 
op solutions and bring about institutional change. 'The science faculty and admin- 
istrators selected had not necessarily had prior experience with handicapped 
students, but each was selected because of his/her past. leadership in a universi- 
ty or a particular field of science. Disabled persons were chosen whose physical 
handicaps combined wit'h their areas .of scientific interest or expertise to make 
them uniquely 'capable of addressing the inevitable question of hGw one with a 
particular handicap can study or practice professionally withirt ascertain scien- 
tific area— e.g.., "how does a blind person study biology?" Others were invited 
, because of' their experience tn implementing a 504 transition plan , delivering 
support services, and teaching handicapped students; and some because they had 
' particular experiences in adapting educational methodologies to the needs of one 

or more handicapped students. To some extent, this factor was assessed by reputa-| 
■ tion, by personal discussion, and by written evidence of interest. Occasionally, 
it was based t^pon the unique combination of handicapping condition and area of 
interest alone. ' , • 

Using these criteria, the participants chosen included sixteen handicapped 
students, fourteen faculty, six student services personnel four administrators, 
and sixteen scientists. Several handicapped scientists were faculty, and some 
among administrators, student services personnel, and faculty were handicapped. 
*0f the total group of conference participants, thirty-five were ^lisa bled persons 
and twenty were able-bodied persons. Organizers strove not for rigid separation, 
but for role group representation, and when any were significantly more comfort- 
•able with one role than another,, some shifting about was permitted. The goal, in 
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any case, was not for quantitative, but qualitative analysis pf the barriers and 
a joint effort to develop strategies for overcoming them. 

CONFERENCE ORGANIZATION . . . ' 

The organization "of the conference was designed to meet two major goals. The .. 
first one was to generate information that would be of use to the 'genererl conwiuni- 
ty of science educators and handicapped persons and also to those particular 
per^hs who participated in the conference; The information was to be generated 
, iryra^swer to the questions as to barriers, successful solutions and recommenda- 
t lips for future action by target groups. The seii^hd goal was to encourage com- 
tation among participants from tTie various groups and backgrounds as examples 
-o^^hat might happen on any campus where a similar variety of persons live and 
study together. ' • — 

Q, The conferees' collective examination of the information put together during . 
the preconference period and their exchange during the conference of experience 
across fields, types of educational institutions, places of employment and^types 
and severity of handicaps was planned to allow them to identify and delineate the 
significant barriers to the "handicapped and to develop a set of experimental 
strategies for their removal. We expected to O'nd that science faculty and handi- 
capped students can- share quite different perspectives on the problems and solu- - 
tions. and that exploration of those differences would provide clues and ideas 
about the necessary strategies that can ,b^ employed. Having different perspec- 
tfvfis oh the nature and sources of some of the barriers, we anticipated that the . 
recommendations of each major' group and t^le merging of these groups represented 
at the conference would pff^, -in effect, an agenda. for action — a plan for work 
to be done not only with, bul by each group. 

Three questions were asked of the participants: what are the barriers? wh^t 
are some successful individual solutionsr? what are the institution actions noa^s- 
sary to eliminate barriers? T|ie focus was on the experience of those coming to 
the conference in terms of how they have managed to overcome barriers 'and on their 
sharing such experiences among the different groups represented, to lead to plans 
for actian to be initiated by the individuals in their own home settings as well 
as by government agencies, universities and scientific societies. 

In answering these three questions, the procedure was to have the different 
groups .repiresented -- administrators, science faculty (including handicapped anj| 
able-bodied persons), handicapped students, counselors (most of whom are handi- 
capped) meet, initially and at the end as separate groups. For the main portion of 
the conference the planning groups were blended — representing all the particular 
constituencies in each working group. Each of the blended groups worked indepen- 
dently, but reported to the entire conference the end of each stage so that the 
entire conference gained from the thinking of each of tl^ groups. The final 
product of the conference was sets of recommendations in the form of plans far 
implementation by those Involved as well as Ideas for others. The activities . 
carried out during the conference were intended to initiate a process of sharing 
informatiori as to successful experiences that will provide a basis on which to 
build in the future. The conference also produced ideas as to resources and ways 
to ind1\nduaj^-j!^(5urceful^ It was not seen as an occasion for airing complaints 
without-^^S^eeking solutions, or of confrontation without consensus. 
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. "The specific techniques useQ to achieve' th^se goals were (1) involvement of/ 
the partfcipants in brainstorming 'in answer to each' of the successive questions;,' 
,• {2) selection '(evaluation) of the ideas generated; (3) synthesi.s by the group of 
clusters of related ideas! .The process of brainstorming, selection and synthesis 
•was the method used to set the goals. of each of the role groups represented. .The 
product was the answer to the questions stated above plus an increased awar*er)^ss 
of the process followed answering those questions. - '/ 

y .' ■ - - • ■■ 

Mark Oz-er, Professor, George Washington University School of Medicine, 
• served as f<icilitator for the conference-. Discussion leaders were H^lemnarie 
Hofman, National Science Teachers Association; Ed Keller, Proffessor of B/ioloQV, 
West Vvirginia University; Virginia -Stern and Cheryl Davis, AAAS statf members. _ 
The rapporteurs were Dianne Diquinzio, law' student^at the George Washington Univer- 
.sity; June Maker, Michele Aldrich, and James SattTer of the' AAAS staff. 

The conference participants were also asked to spend the (im^ /between- work- 
shop sessions discussing barriers and solutions on an informal' ba^"s. Thus, 
throughout the conference* the mode of interaction was reinforceg. In addition 
to the workshop sessions and' irnformaT\sessions , held primarily Ground coffee 
breaks and meals, there were presentations that dealt in a broader way with the 
^ issues of barriers. At. the opening session, Eunice Fiorito, past president of 
the, American Coalition of' Citizens wi th Disabilities (ACCD) and now Special 
AssM'stant to tie Commissioner of the Rehabilitation Services Administration, 
UA. Department of Health, Education and Welfare, spol*. to the group on the value 
of consumer participation in attacking barriers to edycation and careers in 
science. At a-luncheon session, Raymond Lifchez, P)»1!)fessor of Architecture at 
the University of California, Berkeley, spoke concerning the relationship of the 
environment to the handicapped person functioning within it, especially the ways 
in which each must adapt to the other. As the dinner speaker," -Irving Kenneth 
Zola Professor of Sociology- at Brandeis University, presented a paper on some . 
sociological aspects of disability. Throughout the conference,- there was feedback 
from the workshop groups to the total group, followed by a wrap-up and evaluation 
of gpal attainment and a total conference evaluation in the five role groups. 

The interpretive text which fol fows is the responsibility of the authors, who 
have summarized the analysis of the variaus 'workshop- groups , from the workshop notes 
of the rapporteurs. Every attempt has been made to include the thinking of all- 
conference participants, but this report represents the C9mbined findings of the 
conference, surveys of students and scientists, and a search of relevant litera- 
ture. , ^ ^ 
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FACES. FROM THE .CONFERENCE 



•Dr*. E.- -.Stephen Halpert, psychi- 
^-atrist. -Veterans Adra'inistratlorv 
Ho^pi'tal, Tampa, Florida'. 




Dr. Nansie Sharpless, Assocl,ate 
Professor of PsychiatryV(neuro- 
chemistry), Albert Einstein 
College of Medicine, Bronx, y 
New York. ; ' 
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CHAPTER II 
BARRIERS r 



. There are only a few types of barriers, to post-secondary education, in science 
for -handicapped students] but thesd have many different manifestations. Some that 
relate to architectural/configuration and scientific equipment design are visible 
and understood without great difficulty. Many otheV-s, often devastating in their 
eff.ect on a handicapped individual, are invisible and unnoticed unless an effort ^ 
i$ made to recognize and comprehend them. This chapter identifies and discusses 
t^he rami fi captions of types of barriers. Many of these have been elucidated by 
donference part'ici pants, while some have been extracted/ from suijveys of students 
and scientists. . * 

The barriers explored in the next f^w pages should not be readWtfV3ut also 
reading other portions of this report, because doing so can create *an erroneous 
impression that barriers so pervasive cannot be overcome. Through strenuous 
effort and persistence, some people have managed to c?verGome each of the known 
barr^iers to science education. However, t^he number of handicapped scientists is 
few atid the burden to resolve barriers, has historically been placed upon the 
shoulders of the handicapped persons, their families* or an occasional professor 
who was willing to exert the extra effort to accommodate a handicapped student. 
Wi^h the signing of Section 504 of the Rehabilitation Act of 1973, colleges and 
universities receivin§ federal money mast now do their^part to remove barriers. 
Therefore, this chapter portrays the barriers. -They may seem Overwhelming, but 
as this reptirt will show, individual persons can' overcome barriers, once the prob- 
lems are confronted, strategies developed to resolve them, and faculty and institu- 
tions are willing to implement those strategies. ^ ' 

TYPES OF BARRIERS . • . / 

The conferees in working groups identified six /i^scret^ Categories of ^ 
barriers. Despite some/ overlap* no one .of these type^ can be subsumed under any 
other. They are attitudinal., informationial , environmental , co'mmunicational , aca- 
danic and financial. / / 

Attitudinal barriers ." These arise from fear, lack of knowledge about handi- 
capped people and their capabilities, stereotyping, and the myths' which ^re so 
pervasive in our culture that they vpf ten go unrecognized as such. 

Information barriers . /This category includes obstacles which develop from a 
lack of knowledge about t^hfe resources and methods by which barriers to science 
can be overcome, and lack of adequate means to provide available information 
to persons whose handicap prevents them from receiving information by usual methods 
e.g., reading for a blind person. Frequently, people do not have enough informa- , 
tion to know what questions to ask or where to get information. Often information . 
IS available, bu^ not stored or disseminated properly. At other times the infonna- 
tion simply* does^fiot yet exist in usable form. 
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Ur, S. Phyllis Steamer, shown here, 
was instrumental in the effort to make 
*Argonne National Laboratory accessible, 
*A van with lift transports tjio^ility- 
impaired employees from one building 
to another^ Ambulatory persons' too 
can use a ramp* 



Envirornmental barriers > , These are problems of accessibility to bui»]dings 
<incl science laboratories, safety and equipment design and, in addition, develop- 
ment of laboratory -d^ign guidelines. 

Communication barriers . Tltese are impediments to a student's receiving, 
sending, or pi;*ocessing informationvand the prpblems that' otrer people have in 
'•.h.iring information with people who have impaired hearing, speech or sight. , 

Academic barriers in science . These involve problems necessitating adapta- 
tions of educational technique, testing for comp.etencyj aptitude and achievement, 
and amount of time permittjed to complete tests., projects,- and course work. 



F inancial barriers . This category refers chiefly to cos^ts incurred by .indi- 
viduals or -institutions in overcoming the other barriers, or in getting their 
education in*science in spite of the extra expenses incurred because of the disa- 
bility. •* 

AT^^TUDINAL BARRIERS 

The most 1 imiting " barriers and the hardest to combat aire' those defined as 
.jtti tudinal . Handicapped persons recall this type of barrier often: ;,"The 

unspoken actions most often^block us It's the psychological barriers that, are' 

{•.he strongest.'.*. . After the professor changed his mind about my capabilities, 
ail the course modifications were made easily." ' . • 

* 

. The phrase "attitudinal barriers" is sometimes equated with prejudice and 
discrTmination. Often associated with prejudice aod discriminatory treatment, 
^»^titud^nal barriers refer to a broad constellation of seldom admitted stereotypes 
i'jrs and anxieties, values, myths, and idea€ whi^h intrude upon and adversely 
■ifroct relations between' handicapped and^ non.-haffeicapped individuals. Powerful'* 
and self-perpetuating, they are instrumental in determining, the roles which handi- 
capped persons fil-1 in our society. Since att^tu^linal barriers often provide the 
basts for other barrieV'ST-^fe+»e>4ji!Bortance*' of recognizing ithem in their many mani- 
lostations must be emphasfzedTrK^ are insidious and fiervasive, affecting all 
a'^pccts of daily living for the har^icapped, education, occupation, recreation 
and the full range of human activi'ties. They are especially important.-to under- ^ 
M.nnd in an area such as science edutartion where, until . recently, little attention 
iin^ bopn aiven to their effect in determining whether or not handicapped persons , 
.ill have^good access to that area or to the scfientific professions. 

Lowered expectations . Few people h^ve realistic expectations of handicapped 
f.orsons. Usually, academic expectations are.l.o\yer than for the abte bodied, 
(.onversely, expectations for characteristics- such ^Spabi.lity^o cope with stress, 
patience, maturity are often higher t-han for the *ble bodied. 'The assumptions 
anderlying -both sets. of expectations '*re probably unwarranted. Consequently,, many 
lumdicappecl people do r^ot themselves develop high aspirations involving science^ 
and, of those who do, their objectives are often considered "unfeasible" and- 
"unrealistic" by parents, teachers and counselors. One conferee reported that . 
'.e-veral of his handicapped classmates during their high schcTol years were constant 
ly enjoined by their counselors to "face reality", advice which appeared -t^mean 
'that they should lower their aspirations so f s to coincide'with those of the 
counselor. (Often such expectations are that tHe handicapped child will live at 



20 



home with parents, be a lifelong recipient o1* assistance and -work little, if at ' 
all . ) . ' ' 

Tha effects of lowered expectations can be severe. One consequence may be ^ 
"actual exclusion from science courses by faculty; one conferee reported that an 
organic chemistry professor refused to teach his class if she wey^e in it.-^ Refus- 
al of vocational, rehabilitation agencies to pay tuition for handicapped students 
wishing to major »in sciehce was experienced by several conferees; many, including 
individuals involved in counseling or providing support services to handicapped 
students, knew of, others who had^also b^n refused. A major effect of lowered 
expectations is passivity and defeatism the student; although it may start in 
lower academic levels it achieves its zenith in high school and college. 

Categorical thinking' . In effect, this amounts to stereotyping; for example, 
the' idea that blind people, by virtue of being blind, are unable to do physics; 
that wheelchair users, by virtue of being wheelchair users, are unable to study , 
organic chemistry; and that handicapped persons, regardless"of the nature and 
severity of their impairments are unsafe to themselves and others in laboratories. 
This type of thinking develops from lack of experience, misinformation or judge- 
ments based on biased data. If one blind student is unable to pass a physics 
course, the cause is often thought to be his/her blindness rather than lack of 
preparation, aptitude or interest in the subject. 

This is similar to the stereotyping of women and minorities. What is parti- 
cularly dangerous about categorical thinking. is that it results in categorical 
exclusions. The ability of sciencq, faculty and others to engage with the handi-, 
capped student j*n a creative problem-solving approach regarding a disability facili 
tates course participation, yet the tendency to categorize impedes its development. 
Moreover, categorical thinking, as several conferees make extremely clear, contin-. 
ues from the undergraduate level into graduate school, professional training, 
career counseling,, and job seeking. The faculty member who holds 'Stereotypic 
ideas about [lajndicapped students is -.likely to reflect the same attitudes revealed 
in the classroom in his/her reconmenljing handicapped students for pla.cement in' 
gradua^te programs or in accepting a. handicapped person as ai teach.ing colleague. 

Rel uctance^to ask and answer questibr^s . Faculty faced for the first lime with 
a handicapped student may have no idea how that person functions. Too often, ' . 
faculty and administrators hesitate to ask questions about the ability of ^ student 
to function in tasks related to the classroom and laboratory. Most iscience faclil - 
ty have not known enough handicappeji people to^have become comfortable afcout ask- 
ing ^such questions as, "How Mo^ou manage to pour liquids or measure when you 
can't' see?" Hence the questions usually go unasked and the faculty member guesses 
and thus usually underestimates the handicapped p&rson's ability. The burden has 
usually been on the' students to anticipate and answer such questions. Students 
sometimes hesitate to anticipate questions -- perhaps, in part, for fear of raising 
issues which have not yet been resolved, fear of bringing up a doubt that the teach 
er has not yet thought of, or because having to answer questions in* extremely sensi 
tive-areas is an onerous occurrence for them. 

. , It is reasonable to ask a severely disabled wheelchair-user how he/she 
manages specific tasks in a- laboratory. For instance the question "How do you 
reach the equipment?" is legitimate especially if the purpose of the inquiry is to 
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to^ accommodate, rather than challenge, the individuaU- ^n'ofi-1 egip'mate question 
is one that solicits irrelevant personal information, ^jjj.g: , "How do you get 
dressfed?" or even, "How d;d you b.ecome disabled?" TJig ^student may react with 
resentment, since su<:h-questions, ev^^if asked out of concern, are not in good 
taste. The faculty member shotiTd be. guided by the assumption that personal and 
irrelevant questipn^ which" would annoy non-handicapped students are equally 
likely to annoy handicapped students. ' . 

Questions about*.a handicap may be askecl legitimately only umer |ertain ci'r- 
cumstances. Certainly they can be-asked by a faculty member or ^^administrator 
after a student ij adn1itted#to a course or program in ord$r to d«fermnne what 
assistance will be necessary fpr the student to function adequately perein. 
What is not perm'itted under I'aw is any inqu|i§^^p^ainijig to the ^^icap prior, 
to a.dmission, except in rare circumst^inces . . '^rl^s rule requires .^f^t" the hahdi- , 
capped students be judged for admission' on theij', qual i f ications^to meet course 
or program requirements rather than on thei^;' diSa^bil itijes. 'Ho\?^er» campus admin- 
istrators shoul d^ publ i'sh an announcement toi.'^tl students at adjd\^sioi\ ;that would 
encourage admitted handicapped students* t^ begin dimmed i a telyiftai'kin^ th'^ appropriate 
faculty and staff aware of any adjustments thclt njeed to -be F^de, that may take time 
to arrange. . * ' • ' 

Attitudes about accommodation to a handicap . Students are often reluctant 
to ask for accoinmodat ions, e.g., reader services, extra assistance handliM labora- 
tory equipment, or a lower.ed laboratory tab?e/ even whefi badly needed. EVen 
though campuses are required by Uw to furn^Uh them, many feel that to do so would 
call attention to the handicap, which is M.n^^sirable for those who are trying to 
minimize its more obvious effects Some may Successfully' improy.ise their dwn 
accommodations, while others woul'd benefit greatly from assistance; from faculty or 
a student support services program.^ Without ^is assi stance,v;soime ^^rtidng the lat- 
ter may not survive academically withoiA appropriate accotnmoda^tion. In a/labora- 
tory where an accommodation, is needed to allpw for individual exRErimentation and 
observation, assistance may be critically important; without it, the student may 
fall ever further behind. - . 

^The faculty often assume, when seeing such'-a' student, ^Ihat be^use of ..the 
handicap, the student must .be, incapabl of doing certain tasks n^ces^ary for course 
completion. Some have- reported that it is not their responsibil ity as college-level 
educators- to initiate inquiries about a need for accommodations. They expect tne 
maitter to be handled by a special services or vocational rehabilitation counselor. 
Others may be uncomfortable with the subject and choose to push the matter aside.. 
Still others, even if asked by the student for some accommodation, may refuse out- 
right, thinking the student is asking for unfair advantage. 

• ■ r ■ ■ ■ * 



See American Association of Collegiate Registrars and Admissions Officers and 
American Council on Education, Recruitment, Admissions, an^ Handicapped Students. 
(Washington, D'.C, Office for Civil Rights, U. S. Department of Health, Education 
and Welfare, 1978.) • 
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^Students, faculty, administrat:ors, and others, each for their own reasons, 
demonstrate attitudinal problems in connection with "reasonable accommodations," 
problems which can seriously interfere with am education^ especially in science. 
The accommodations which most students need are minor, can be arranged with little 
or no inconvenience and can make. the difference .between academic success and 
failure. Sonie are discussed in the next chapter.- ^ 

Assumptions of inferiority . Many persons with physicaV handicaps report 
being treated as if they were children or, worse, as if their intelligence were 
deficient. The experience .of being patronized is common to most handicapped indi- 
viduals, as is that of being spoken about in the third person, e.g., asking the 
lab partner of a blind student, "Has she finished the assignment?" rather than 
asking the blind ^student herself. The assumption that a handicapped person is 
not able to think or act ^s maturely as other students can make it truly difficult 
for some science faculty tia assume competence in -that student. It is the barrier 
which underlies the freqiient observation made by handicapped people, especial ly 
prior to their -acquisition. of professional status, "I must prove myself again and 
again 1" 

Assumption of responsibility . A major factor in excluding handicapped people 
from activities is the assumption that .the non-handicapped bear a responsibility 
toward the handicapped for protecting them from even the possibility of harm.^ This 
attitude was expressed by the professor. who said, "How .can I allow a person al- 
ready-crippled and in a wheelchair to risk his life further handling chemicals , 
when 'he can't escape as quickly as others in case of an accident?" Because^the • 
management of risk is so vital to an education ita sciente and because t.he* extent 
of risk facing the handicapped tends to be* vastly overestimated by the non-handi- 
capped, this. barrier plays an important role in the undereducatiwn and underutili- 
zatioa of handicappled people, especially in laboratory courses. 

■■ ' . ■ ■ , ■ .■ \ • ■ 

■ Spread of effect . ^ person. unabl e ,to walk unaided may Be regarded as unable 
to'stJeak or write adequately. C A person who is deaf may be considered unable to 
think, adequately. Remember the. term "dea-f and dumb" formerly used to identify, 
persons who could not hear. A blind per»6on may be treated as-if also. deaf. Per- 
sons often raise their voice when speaking to a blind person. When one ability 
is lost the loss of other abilitifel is alse attributed. 

Stereotyping . From literature, films, television, written and oral history, 
people all develop stereotyped images of what handicapped people are like. No one, 
.regardless of one's scientific genius, is exempt. The images of the "mad crippled 
scientist," Dr. Strangelove, and the- helpless blind housewife pursued by smug- 
glers in "Wait Until Dark", all reflect society's .image of the handicapped as 
neurotic, manipulative, and vengeful or — at the other extreme — timid, easily 
•victimized, and helpless. Attributions to. character are made on th^ basis of 
type of handicap, which comes to serve as a metaphor for personality ~ an inac- 
curate one. T ,. 

Science and mathematics phobia . A number of «l-isabled student service prograiji 
directors have noticed that some handicapped students exhibit a tendency to avoid 
courses.- in science and mathematics because they are considered "too hard for them. 
In a way. the courses are sometimes too difficult for a number of students who have 
gone to special schools or segregated classes in which science and mathematics have 



been gfven little or no attention'. One scientist reports, "I was told deaf 
people have trouble leal^ning mathematics, that there was no need for me to take 
it in high school." A blind statistician reports that he was in^eighth grade 
before he had a teacher who' boihered to explain mathematics concepts or who. 
seemed to ^iicpect him to learn ^he subject. He cites that experience as the turn- 
ing |Doint in his life. - - ' 

> 

The idea that teaching the haitdicapped takes. extra time and trouble . Many 
• teachers believe that teaching handicapp^ed .students calls for so ^uch Additional 
effort and time on theiv parts that they will neglect the other students in their 
classes. This belief can establish a pattern of avouiance which, at lower academ- 
ic levels, manifests iiself in the alacrity with which an instructor relegates a 
student to a ''special class". At- the college level, where there i^ no special 
'class to which an instructor can resort, the avoidance may be more obvious. As 
one biology professor said, "If I'm going to have to change .every laboratory exer- 
cise in order to accommodate a blind student, I'll never cover tfie material 
required during this semester." This person later remarked on how little adapta- 
tion was necessary and that most of the changes he did make probably made things 
clearer for everyone else in the class. 

INFORMATIONAL BARRIEJ^S 

Informational barriers to^'adequate science education for handicapped students 
fall into three -general categories: blocks to access to information caused by 
disability relateci pro±)lems, e.^., use of library materials by blind persons or 
wheelchair-users; lack of information to Kelp from college s.taff understand handi- 
capped persons and how to accommodate to their needs', e.g., how to arrange for 
laboratory experience to be appropriate for deaf Students ; and inadequate dissem- 
•.ination Of available information, e.g., making— ayVi la bl e to all science, facul ty 
the strategies, found ■succes'sful by others who" hirv^^taught handicapped students. 

Like attitudinal barriers, those involving information cut across all other 
barriers.. After a graduate student who u^es a wheelchair explained to his new 
chemistry professor how laboratory adaptations had made his full participation 
possible and, further, that his grade point average was 3.9, the overprotective 
attitude and fears for safety seemed to disappear. In another incident, identi- 
fication of an alternate entrance to a building made removal of an architectural 
barrier unnecessary. • , . * ' 

Access by disabled stutlents to available information . If all the journals 
needed for a wheelchair user to write a report are stored on a shelf too high too 
high for her to reach, that information may as well not have been stored. If a 
blind graduate student cannot find a reader who has scanning .skill s, the vast 
amount of material usually covered by this study method will be lost. If inter- 
preters Skilled in translating technical lectures are not available to deaf 
physics students, they will have to find other methods of dealing with lectures. 
Methods used by abl e-bodied .students and teachers to exchange information my 
sometimes become barriers to handicapped students receiving that same information. 



Removal of a barrier for one student may in fact^ build one for another, re- 
placing visual cues'^with voiced ones may help a blind student, while further 
limiting one who is deaf. However, it is more often that in the process of 
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removing an- informational ^barrier for handicapped students that information 
becomes more available for other students.- This has been particularly true when 
strategies for better access to library material s were developed and made avail- 
able to all students. The material s^ were used more by the entire student body . 
because it gave everyone alternatives to accessing inf^ma-tion. 

Lack of information . Unti-l recently, when federal legislation made it im- 
perative that every campus provide access to handicapped students, ^the need. for 
information on how 'to do this was not present. Now there is a real imperative to 
understand the needs of handicapped students wishing to take science, to know when - 
and how to adjuft classroom and laboratory experience to accommodate their needs 
and' to know what has worked -for others in the past. -Only sparse information of 
this type is available. When available, it is often not in a form that is readily 
available through the resources conwonly tapped by science' faculty. 

Science faculty often ask, "Is there a manual that describes adaptations 
needed to' teach laboratory sciences to" blind student^?" or. "Where can we order 
the aids and appliances we are required by law to have to make our laboratories 
and classrooms accessible to handicapped students?" or "Are there standards for ^ 
making laboratories accessible similar to these on other building access?" or ' 
"Where can I -get a manual on technical and scienj^i^ic signs for interpreting for 
deaf students to give the interpreters who will be in my classes this fall?" The 
arfsteaar to these, questions is either that the infor>«e^n does not"exist at all, or, 
that it does not exist ifi a' form that makes it readily available. This is truly ■ 
an informational barrier which prevents even those, witb» the best of 'intentions from 
carrying out their wishes to provide equal opportunities for handicapped students 
in their programs. * * 

Conference participants and others have identified several areas where infor-v 
mation seems not to exist. There are ho handbooks/manuals for faculty that identi- 
fy the usual aids and appliances used by handicapped students in classroom and 
laboratory settings and explain how they assist the student to participate on an 
qual basis with bther students. Such a manual could also list sources of st^ch 
ids and other resources proved .io the past to be helpful to others in making neces 
ary accommodations. , ^ *■ 

There are no available standards or othaV guidelines for making laboratories 
accessible to wheelchair users or other persons whose disabi 1 ities make use of 
standard laboratory equipment and furnishings difficult. Questions of safety 
often stand in the way of making laboratory experiences available to. disabled stu- 
dents. 

Information as to the actual need'^br aids unique to accommodation to science 
curriculum has not yet been generated. Developers of such aids must know the 
needs of disabled students. The lines of communication between the developers ,of 
such technology and the consumers of it — both the science faculty and the dis- 
abled student — are virtually non-existent. 

^ To sumnarize, in some areas the information does not exist or is not in^usable 
form, and in those areas the information needs quickly to be developed. 



Inadequate di sse'minatibn of "avail able information . The" difficulty of locat- 
ing informati On- about the ,*fc5r1di capped^ in sci.ence (gr even the problems finding 
out whether a 'piirtioiilar sfft (j-f infortnatlon "tioes exist) was j<|dge«l by conference 

-Ipartid pants to be the ^greatest informational barrier of-,all. TheVconventional 

* storage'^and retrieval systems of the ^education wcir Id are not yet rd^pnsive to 
requests for information off the' education and Qaree|;s of the handicapped in spien- 

^tific and technical "fields. No' government agency has "pulled together a quantity . 

'of the known data to;'be helpful to those requesting information and, assistance on 
accessibility to science. ~^ - ^ 

The "problem has two aspects. First is the fact that no conventional library 
or. information systems search.is likely to turn up. very much of what is known to 
exist. For example, 'an ERIC Search using lV)cators for handicapped .students does 
'nit turn up >informati.on within the science -education literature nq^ does use of 
locators for science education produce references from the special education file. 
Articles" dealing with these issues that are known .to exist in' the jouriiaTs review- 
ed by ERIC do not turn up in searches. , ^ . . • . 

Second, there is now beginning to apcuinula^ a record of instructive ^xperi- 
' ence not all of which has found its way into the pri»ted word, and thence to the ^ 
libraries and computerized storage systems. The , following types of information 
are known to exist and need to be made easily retrievable in order to eliminate 
'this informational barrier. Experiences of successful disabled scientists which 
detail their methods of getting their education and jobs in science; successful 
strategies used by science faculty to teach handicapped students; listS-^t 
describe and tell how to get available aids and appliances proved useful irtNQourse 
adaptation; descriptions of laboratory modifications and available equipment ^nd . 
furnishings found useful; descriptions of testing strategies used successfully to 
evaluate performance of handicapped st«tots in science courses; and description 
of resources available in the scientific conwunity that would, assist counselors 
in advising students interested in s<?ieRt4|ic careers. There is no clearinghouse > 
where this kind of material can be f(jit^,«?pt i^or the efforts being made by 



the AAAS Project orr the Handicapped in'scieffte. 
ENVIRONMENTAL BARRIERS 



As might be expected, some of the physical environmental barriers concern gen 
eral access to wheelchair users and visually impaired persons and may. call for the 
assistance of an architect or other specialist in design or engineering problems. 
Others may be amenable to improvement by minor modifications of procedure or 
equipment by the faculty or students. The prime characteristic of this category 
of barrier is that the obstacles are observable and "ic^ooted in physical reality. ^ 
Attitudinal barriers may magnify the perceived dimension qf the environmental . 
problem and the willingness to seek a solution, but the solution,when it comes, is 
a response to a physical situation. The barriers discussed below ^re representa- 



response 
tive: 



Building access . Concern encompasses access not only to classroom and labora 
tory buildings, but also to research libraries often housed separately from other 
library collections. From wheelchair users have come comments about inaccessible 
building and laboratory entrances, inadequate space to maneuver, benches too high 
and incapable of being moved, and narrow doorways. A faculty conferee mentioned 






curb ramp makes all the difference. 



a situation on his own campus, whene a ramp of proper width an^ suitable grade 
bottomed out tn a landing with a grating that could catch a wheelchair's wheels 
and tumble the occupant out. The result was that the entrance wa? of dubious 
^value and safety. Designs, he felt, should be evaluated prior to constructiop by 
individuals in a position to catch such irregularities, e.g.', wheelchair users. A 
student cited as a problem the. inaccessibil ity of the stacks in a biology library. 
Although the staff was willing' to retrieve books requested, she was deprived of the 
opportunity to scan the literature of her specialized field — neurophysiology of 
behavior — at her own pace. 

V 

Loca tion of equipment and bench controls . Equipment is reported by many han- 
dicapped stu"dents and scientists to \^ difficult to reach and scattered through- 
out laboratories. One student* expressed dismay at the amount of time .taken to set 
up a demonstration because the storage of eciuipment was poorly planned and placed 
so many things out of reach. Others report difficulty in reaching bench controls, 
e.g., faucet taps and bui^ner adjustments. One. student, a conference participant, 
has said that if the controls and .equipment had been more favorably situated in 
her chemistry laboratory, she might not have been required to have an assistant. 
The need for an assistant, she thought, was 'more a function of a poorly designed 
laboratory than of her physical limitation as a paraplegic. 

Label llt:tg . Visually impaired students, some of whom are blind, often find 
that •Tabeii'ing of controls, equipment, storage, safety apparatus, and chemicals is 
not adequate for their needs. Appropriate identif icati.on of materials can promote 
safer and more independent functioning in the laboratory. 

Unadapted work stations . Students work w/th all sorts of unsatisfactory 
arrangements, coping with inappropriate heights of work surfaces and even, at 
times, inadequate clean air. As an example, a wheelchair-using conferee required 
an assistant the first semester of chemistry, but ,the second semester was' offered 
a lowered work station. Unfortunately, it was placed in a closet and was* not 
equipped with an exhaust hood. 

Safety . Laboratory safety is- a major issue and inadequacy for handicapped 
persons may become a barrier to their entering science programs. This barrier is 
often largely attitudinal and based on false assumptions of the abilities of dis- 
abled students. However, there are safety-related barriers that are physical /en- 
vironmental . 

Such safety equipment as exists is reported as, being unusable by some blind 
and wheelchair-using students.. In some cases, it may not have been identified or 
appropriately labelled. Eyewashers, fire blankets^ showers and extinguishers were 
too often unusable because the controls were too high and/or the directions unread- 
able. In view of the concerns frequently expressed for the safety of handicapped 
students arid the possible hazards they may present to" themselves or bthers, this 
continuing lack of real effort to assure, use of safety equipment by handipapped 
persons may 'suggest that the so-called "safety issues" relates to an attitudinal 
barrier as much as to equipment. Another safety issue'is the lack of alternative 
warning systems for blind and deaf students. ^ 

Laboratory design pertaining to the needs of handicapped persons . Laboratory 
adaptations must often be individualized to the requirements of each student, but 



certain basic dimensional parameters are clearly needed and lacking. The American 
National Standards Institute, which published the first national accessibility 
standards in 1961, WHl be issuing revised standards .within several months. These 
will be based on r'es'e^rch performed at the Department of Architecture, Syracuse 
University. At this time, academic and industrial laboratory design have not been" 
included in the project. This is causing and will continue to cause confusion and 
lack of adequate attention to this area. Without some basic standards which can 
be shared on a national level, and without a clearinghouse for information ex- 
chang^, virtually non^ of the post-secondary institutions or their archi tects- and 
planners know what schools have done which kind of adaptations. They ar;e unable, 
thus, to compare, evaluate and refine designs for laboratories. 

Field study . Handicapped students^may have .less access to field experiences 
than their non-handicapped peers. This can be a serious problem, for such limita- 
tion on educational development hampers professional growth. To faculty, without 
prior experience with a handicapped student, it may be especially hard to under- 
• stand the value of field studies .in anthropology to a blind student or in geology 
to one who uses a' wheelchair. The value of such field studies is apparent, how- 
ever, to the blind anthropologist and the wheelchair-using geologist. Exemption 
from field experiences is a barrier faced by many students. Many disabled scien- 
tists-report that professors were much more willing to substitute class room- based 
experiences or exempt them ent^M^ly from field work requirements than to use the 
effort and creativity required^j^make the field experience available under 
adapted conditions. Faculty is often more protective of handicapped students 
than their able bodied peers. Again^ an attitudinal problem may be unnecessarily 
bolstering an environmental barrier. 

COMMUNICATIONS BARRIERS ^. • , 

In some ways, the conmuni cations barriers relate to those of attitude and 
information. Although related, hoWever, they cannot be subsumed fully under 
either category. TKey relate to specific obstacles to receiving and giving infor- 
mation of hearing-impaired, visually-impaired, and speech-impaired individuals. 
Communication barriers introduce complexities into the learning and teaching pro- 
cesses because some disabled persons must have assistance in order to receive 
visual or ^luditory messages, and some require assistance in order to gjve infor- 
mation either in written or verbal form. The disabilities that inhibit communi- 
cation^have been the most misunderstood and have caused some of the most damaging 
miscon&ptions about disabled people, e.g. calling deaf persons "deaf and dumb", 
or judging a person severely impaired by cerebral palsy to be retarded because of 
poor speedi or lack of speech. The following are major communication' barriers 
that relate to science education. . ^ 

« 

Communications barriers for the deaf . Because intelligence is commonly 
ju^iged by verbal facility, faculty, like many other people, have difficulty in 
judging a person with impaired speech, be it from deafness, palsy, or other cause, 
to be an intelligent rational being. Deaf people have often been termed "deaf and 
dumb". Ostensibly, "dumb" means that the deaf individual is mute or voiceless, 
which is rarely the case. However, ,the word "dumb" casts aspersions on the intel- 
ligence of deaf people, and it is rightly resented by them. Many deaf persons do 
have unusual speech, and it often takes an effort for others'" to learn to under- 



stand the speech of deaf persons. The attitudes people hold about the hearing- 
impaired, the difficulties which arise in lectures and conversation, and the 
problems associated with notetaking and other activities result in a number of 
possible problems for deaf students seeking higher education. When studying 
science, there are additional problems. Following are some specific examples: 

Breaking into seminar discijssions and providing comments in a timely manner 
is extremely difficult for a person depending on lip reading or sign language. 
People often talk at once rapidly, contradict and support one another, and like so 
many people, the participants may cover their mouths,' mumble, smoke, and so on. 
This makes lip reading, even by the most skilled, nearly Impossible. 

The effort involved in talking and either lip reading the spoken„word or 
attending to a sign language interpretation of it all day can make, a deaf person 
hesitant to exert any more energy to explain the requirements for improving compre- 
hension. Such requirements are often very simple, such as asking the person to 
speak more slowly, use a chalkboard or visual cues. etc. Rather than continuing to 
call attention to oneself the hearing-impaired person way pretend to understand.. 
It takes a person with a strong self concept td keep reminding persons to be more 
considerate of his/her needs. These-types of situations handled improperly can 
build serious barriers to communication. ^ ^ 



The deaf student may lose a sense of continuity in the flow of discourse, un- 
less questions asked by the students are repeated by the professor. When all eyes 
face the front of the room, the other students cannot be 'heard by the deaf stu- 
dent One conferee reported that he often "hears" (lip reads) the professor s 
answers, but is unable to place the answer in the proper context,, not having 
"heard" the questions. ' , < 

For similar reasons, when a professoi" faces the chalkboard white writing on 
it, tie becomes virtually impossible to lip read. . ' 

Watching laboratory demonstrations and following the instructor's speech at 
the same time is extremely difficult. Further, a deaf student may miss what the 
professor said in a lecture or in the laboratory because he/she was speaking too 
rapidly, facing the blackboard while talking, or mumbling. In addition, faculty 
often talk about topics Which are not in required textbooks or .other written class 
materials, and if a deaf student misses them in lectures, there may be no alter- 
native source of that information. In, addition, note taking becomes particularly 
difficult when one must lip read or attend td sign language. These factors may 
leave the deaf student at a disadvantage as compared to ^hearing students, espe- 
cially when the unheard, unnoted material^ up on tests. 



Communication barriers for the blind . "^iNfl students have reported diff - 
cultv keeping up with the latest scientific literature when it is not available on 
tape or in Braille. With relatively little scientific literature taped or ^ 
brained, blind students of science must pay inordinate amounts for readers and 
must find people who can read scientific literature comprehensibly and who will 
know enough about the subject in question to assist in research Even with ade- 
quate readers, this is a less tli^n satisfactory arrangement. Blind conferees 
indicated clearly that they would be much more comfortable doing their own research 
than depending iipon readers. They believed also that this barrier should yi€ld to 
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Sometimes laboratory eiquipment / " 
must be adapted for use by bliny 
persons. Dr, Ira Cochin (above 
1,) and Mr, William Skaw^nski 
(r,)i of the New Jersey Institute 
of "Technology, are both blind and 
have developed a number of adaptive 
devices to assist Mr, SkawiniSki in 
his field, chemical engineering* 
Here they are shown modifying a 
spec trometcr. 



Often, however, the need can 
be met by readily available 
devices, such as the Braille 
slate used by Ms. Kathy Susany 
(1.) to take notes at the 
conference. Many techniques 
used by blind persons can be 
readily improvised from common 
nmterials, such as raised line 
drawings and mesh graphs. 



current or soon- to-be available technology. Knowing this, the lack of access to 
the current literature was especially vexing to them. 

/ Computer technology is not adequately -accessible to blind students and scien- 
tists. Much of, what would assist bTind individuals -has already been developed. 
/ It is not, however, coifiing into use as quickly as desired and is largely unutil- 
/ ized by postsecondary institutions for use by print-handicape>ed (persons who can- 
not read print) individuals "in scientific applications. One- blind student who, 
was recently awarded the doctorate in physics at Stanford University, for example, 
used an interactive computer terminal - kept in his apartment - with output- in 
Braille. Thi? is only one of the approaches possible today, and yet astoundingly 
few blind students h^ve access to the sophisticated equipment whic^ would so 
facilitate research. \f 

In addition to the problems blind students have taking in information, there 
are the problems they have with written assignments.- There is a great deal of 
emphasis in higher education on the ability to write one's ideas clearly. Essay 
tests are the only type given in some classes. Other problems arise from depend-, 
ence on the written word, e.g. simply leaving a note for an absent professor. Of 
course blind students have alternate methods to produce written .assignments such 
as preparing tapes to be transcribed or dictating essays. However, blind students 
have reported /.that some professors do not want to allow any change from the^iset 
procedure, r . . ; , 

Most assumptions of the inability of blind students to benefit from labor^atory 
experiences are myths. There Is an attitude common to educators and many counsel- 
ors that many fields are closed to blind individuals because knowledge gained 
through experimentation or demonstrations in laboratories cannot be communicated 
adequately to a blind person. Such laboratory techniques may require modifications 
but they, can often be done with a little effort and ingenuity. Others require 
special devices or equipment that allow the blind person to understand the demon- 
straiion. Modifications irlay be relatively simple, such as use of raised line draw- 
ings, which can be made by a lab partner as easily as any other type of drawing. 
It may involve using photosensors to note change in color intensity of a substance 
and set off an auditory response in the sensor. 

Communications barriers for the speech- impaired . The problems of the speech- 
impaired individual are several. The uninitiated find impaired speech both diffi- 
cult to comprehend and— because of the effort required— anxiety producing. The 
listener may feel tempted to give up the attempt quickly or, equally bad, try to 
anticipate what the person is saying, and complete his or her sentences. In addi- 
tion, many people underestimate the intelligence of a speech-impaired individual. 
Not all cerebral palsied individuals have speec^ Impairments , but some report that 
they have been presumed to be mentally retarded and treated as such.- In the class- 
room situation, they report that teachers n6ver recognized or called upon them. 
On the other hand, teachers report that, they may find themselves unable to prevent 
such a person from heavily monopolizing class tinie. The quality of speech In deaf 
or cerebral palsied individuals varies tremendously, but all such people note that 
one great vexation is the listener who pretends to understand while his or her eyes 
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reveal perfect incomprehension. The discomfort inherent in such. interaction can 
result in patterns of avoidance. When the*^ avoiders are faculty ana fellow stu- 
dents, this may significantly impede the informal intellectual exchange that is 
so Important a part of professional development. 

•ACADEMIC BARRIERS 

t 

Jhese barriers relate to flaws in the student's academic preparation, peda- 
gogic techniques, testing, and methods by which handicapped students may function 
in the classroom, in the laboratory, and in related activities,' Following are 
some representative barriers discussed % the conferees. 

Inadequate pfeparation in mathematics and science . The single most impor- 
tant academic barrier is inadequate preparation in mathematics and science. One 
conferee reported that although his own preparation was satisfactory - not having 
been handicapped until college, he had not been in a special" scht)ol .- handicapped ' 
classmates, especially those who had not been mainstreamed, looked upon science as 
something impossible for them to consider. They had taken little or no science, 
knew little about it, were afraid of 1t, and general ly exhibited a high degree-of 
"science phobia" and "math anxiety". While this barrier is caused by conditions 
which pre-date the student's /entry into. a college life, ways of compensating for 
inadequate preparation are surely not confined to the elementary and secondary 
Teyel. .. 

The Inadequate preparation of faculty in adaptive techniques . For the most 
part, science faculty do not understand how individuals with different handicapping 
conditions can best observe and work with materials in laboratories. Few have en- 
peri ence in presenting phenomfna in ways that visually and aurally handicapped - , 
students can appreciate. What alternative techniques, for Instance, can be substl- 
Jb Uled - b v a blind student for identification of substances by color?' Most fatuity 
report sOTie difficulty even in understanding when" such modifications may be needed 
and when they are not. 

Testing and evaluation - a multi faceted barrier . The most appropriate means 
by which to test, especially in relation to laboratory work, may not be clear. Com- 
petency being tested may be of a task which the student is physically unable to 
perform. The question arises for faculty of evaluating meaningfully the results 
of such testing when the testing methodology varies from the standard. 

The stufient may T^^^;X:p€'d!d^Xt\or^ time for taking a'test, especially in sit- 
uations where the physical impairment limits the student's ability to write quickly, 
hear questions given orally, or read questions. When an examination is delivered 
to a blind studeht orally, the student does not have the advantage of being able to 
re-read the quesffons as non-handicapped students can. If the examTis taped, the 
student may lose time rewinding the tape and finding the place to begin the ques- 
tion again. In the laboratory cdntext, many faculty express uncertjainty ^s to when 
a studept ought to be allowed latitude in time and how much extra time to permit to 
complete projects. More time may -be essential for some students to complete lab 
xlemonstrations or other projects. The problem comes down to a recognition of 
potential need for time, flexibility, and realistic arrangements which do not 
threaten seriously to upset a reasonable time frame for the completion of the 
entire academic jDrogram. 
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Good readers knd note takers'may be difficult to find; their schedules 
need to be juggled, and that may include the acijustment bf test schedules as weir 
as the length of time allowed for the test. 

Faculty iriaccessibility. , M^ny feculty^o.fflces. Jaboratories and^conferences 

are 1( 
Ciers 
ation 

quently to be arrdnge( 
in a timely manner. 

FINANCIAL BARRIERS . ^ ' • 

Academic institutions and handicapped students may both be confronted with 
financial problems as more and more students take advantage of study in science. 
The res'iiltant problems may be felt most severely in regard to the science dis- 
ciplines where costly issues of equipment or laboratory design may be most • 
striking. 

Fl-nancial aid to handicapped students may be limited. Often it is assured, 
for example, that state vocational rehabimation (VR) agencies will pay tuition 

WXtiZ rpfculiar to tl agency, others to the individual counse or an^ 



' : : e ;r;nrso;;^ "as iH^gs-ruden^s today have been denied tuition 
monies by VR because the scientific career in which they expressed nterest was 
deemed "infeasible" or "-unrealistic". Ultimately, this may be attributed to a 
tackof IStion by VR Counselors about the f^-^^^tet hand capped fersonsca^ 
and do enter scientific careers. It must be recognized that lack of VK tiinaing 
represents I serfoSs financial barrier for many. Even though some handicappe do 
not utilize VR for college, it remains for athers a principal means of funding. 

From state to state there may be considerable variation in what VR is willing 
and able to pay. It is nearly a universal truth, however,, that VR will pay for 
graduate study only, under tare and highly exceptional circumstances. 

Some handicapped scientists and students have had necessary ^^^s or devices 
purchased for them by VR agencies or by agencies serving bl nd Persons. Others. . 
have been ess fortunate. The VR agency is guided by a basic policy which has^he 
Dotential for maior financial repercussions for colleges and universities. Th s 
K requ?^es thi't I vR agency seek alternative funding resources before paying 
'for oods'anS services for its clients. The ^^if^^^^^/ ^ ^J^f^^^ 

resource, for goods and services' essential to a disabled student, includng inter 
pre ter services. For students the VR system may offer hope for financial assist- 
ance, but that hope may have strings attached. 

For the college, the strings are many, and the hope for financial assistance 
is bleak As the CO leges and universities complete their transition plans under 
Sect on 504 they mut contend with costs for environmental modifications and serv- 
ices. Yet, to date, there are virtually no special funding sources on which to 
draw. ^ . 
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CHAPTER III 
' SOLUTIONS 

♦ 

Having identified some extremely critical barriers, it is tempting to race 
^ ahead' of the agenda to develop long-range solutions, plans and recommendations 
" for dealijig with barriers at an institutional and organizational level. In this 
chapter an effort is made to describe the ways of coping with barriers on an 
experiential level, to discuss no€ what we should do, but whht has been done thoL 
seems to have worked. An exploration of -individual efforts to resolve barriers 
suggests ideas some of which can be applied at the institutional and program- 
matic level. It must be 'remembered that this chapter does not and is not in-- 
tended to serve as. a mandate for action. Instead^ it provides a sense of what 
people have done already and what should be considered in developing a strategy. 
Actual recommendations for broad action are found in the next chapter. ^ 

SOLUTIONS TO ATTITUDINAL BARRIERS 

Approaches to lowered expectations . One student has spoken of the impor- 
tance of getting advice and support from other handicapped science students in 
' such areas as mutual tutoring, advice on information-gathering techniques, and 
discussions- of legal rights. Students often fimi that such interaction makes 
them more cognizant of the needs and interests of students with other disabil- 
ities, as well as making them better able to articulate their own coping strat- 

* egies. Thus, they are enabled to perceive themselves as growing more effective 
in meeting their needs. 

Other students have found meeting with disabled scientists to be of in- 
estimable value. A student beginning college wrote that until he had met a d(?at 
physicist, he did not know that deaf people could go into science. Now he could 
affirm his strong desire to study chemistry and his hope to enter that field. 
Both faculty and handicapped students should be provided with opportunities lo 
meet with handicapped scientists,, engineers, and doctors. They can provide 
valuable service as role models to students and. in addition, demonstrate to 
faculty and other^the high capabilities Which handicapped individuals may bring 
to science. 

'Another type of assistance of significant value in raising the expectations 
of students is mentor support. The handicapped student often finds, before and 
during college, that no one appears to expect anything of him or her. This may 
lead to a constructive drive to prove those low expectations wrong, but may ak-o ■ 
and this is probably more often the case--lead to resignation. To feel that ^ ' 
'respected scholar be! ieves in and supports you is a luxury that more people shouUl 
have; for the handicapped, as for women and minorities, it can make a critical 
difference. 

This mentor relationship can develop between a respected science professor 
and the disabled student. Recently, another sort of mentor relationship has begun 
to develop between disabled scientists who bring students to work with them in 
their labs. Twb such programs were initiated during the summer of 1978. Dr. Phyllis 

• Steamer, biologist at Argonne' National Laboratory has had two deaf science students 
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working with ker on research in the effect of radiation on the cardiovascular 
system. Dr. John C. Seidel research scientist at' the Boston Biomedical Research 
Institute, has provided a similar experience for David Youn^, a chemistry . student 
who is a quad. They are worki.ng tog.ether in biochemistry research. Opportunities 
for such laboratory experience are rare for disabled students and particularly 
valuable in providing real work experience under the direction of an experienced 
and competent scientist who has also overcome barriers that the student is facing 
as a disabled person. 

Other types of per'sonal support can also prove important, especially for a 
handicapped student who has ^lot adapted to an adventitious disability. Dr. Stephen 
Halpe'rt, a psychiatrist who j^s a quadrijilegic described the profound positive sup- 
port of the <iean''of his medical school.' After a traumatic injury during the 
beginning of his years as a medical student, the dean had said to him " when you 
come back..." rather than, you come back." He had assumed that no one believed 
he could come back. When the de?n and another administrator spoke in terms of 
time, not condi tion^-when he returned, not rf he returned--i t helped sustain hjnL 
in the belief that he would return, as ultimately he did. v 

Such experiential sharing provides three major benefits: 1) the handicapped 
scientist or engineer may be able to shai^e practical information with students and 
faculty about adaptations that have or have not been necessary in order to parti- 
cipate in course work and practice his/tier chosen profession; 2) the handicapped 
students are offered a role model to stren§»then their own confidence in th^ir 
ability and their aspirations; 3) career guidance and vocational rehabilitation 
counselors, who should also meet handicapped science. students and scientists can 
' better judge the "feasibility" of science careers-for handicapped individuals and 
mpre intelligently advise, direct and support, the student. 

To vitiate the effects of lowered expectations among counselors in state VR 
* agencies, several improvised techniques appear to have been utilized, ranging 
from negotiation between student and counselor to circumvention of the system. 
Some disabled students seek to educate the counselor about career options in 
science, discussing the specific physical tasks required by the particular discip- 
line desired and offering concrete ways the client can-cope.^ Others major in a 
counselor-approved area, making sure to garner sufficient credits in science 
courses as to leave their options open for graduate study to be funded by sources 
other than VR. Still others forsake the system altogether to seek alternative 
forms of financial assistance. 

A disabled scientist who recently received»a. Ph.D. in microbiology from 
Columbia tells of Kis struggle to receive approval from his rehabilitation coun- 
selor for his career goal to enter biology. His counselor insisted that a major 
in business was much more practical and would not approve a career goal that 
required grad4^^te education to fulfill. Since he was completely dependent on the 
VR system to finance his education he agreed on the major in business while pur- 
suing a double major in biology. He was able to maintain a. grade point average . 
that made scholarship money and work/study grants available for graduate study. 

Some vocational rehabilitation counselors engage independently in activities 
^' which can raise their expectations of some of their handicapped'^cl ients. They ^ 
meet with scientists and faculty to determine the nature of essential tasks, 
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discussing them with^the client. They contact handicapped consumer organizations;' 
they, or individual members, have valuable information which makes a science- 
related goal seem more feasible. They contact federal agencies, such as the 
National Science Foundation, the Rehabilitation Services Administration, or the 
President's Commission oti Employment of the Handicapped and professional scieh- 
tific societies for career information. . 

The AAAS Project on the Handicapped in Science is working with a number of 
professional scientific societies such as the American Chemical Society to link 
the counseling capabilities in the societies to VR counselors and their clients 
who are considering scientific career goals. Often counselors and disabled stu- . 
dents need more information about the variety of career choices within a parti- 
cular scientific discipline; future 'job possibilities in that field, and schools 
that offer the particular program for completion of career goals. This type of 
career 'counsel ing is available in many societies and the commitment has been made 
to making it available to disabled students, counselors and science faculty. 

Some^students and scientists have"^ overcome attitudinal barriers simply by 
sharpenin^^heir personal negotiation^ skills. The barrier may persist, but^ the 
effects can be reduced, say some, by polite persistence and compromi se, ,:^herei 
compromise is not damaging. One student, a paraplegic, originally faced^gVeit 
resistance by a Chemistry professor. Although she did -fiot feel the need fpr one,, 
she accepted an able-bodied assistant tha f»irst semester. The second semester.^ 
her capacities better known and understooti, she felt freer to insist upon an 
adapted work station. 

Approaches to categorical thinking. Exposure to disabled people, working 
in scientific professions, areas where the handicapped are unexpected, can do 
much to challenge the stereotypes which limit and often exclude the handicapped^ 
This has been done by having disabled people speak to faculty, to students, to 
counselors, administrators, and the families of disabled people. It can be done 
best-in small group discussions because the element of personal contact is 
critical for su(^:cess.^ 

♦ 

' During the 1977-1978 year Robert Menchel, a deaf physicist, was given 
leave from his position as senior physicist at the XerDx- Corporation^ to travel 
across the country speaking with handicapped students^ their teachers,, parents, 
counselors and others interested in Education. His year's work' was certainly 
worthwhile in its own right, but even more important is the model it set for 
other disabled scientists to share their experiences in similar groups in their ^ 
communities. Over 500 disabled scientists have expressed a willingness to par- 
ticipate in such activities. Surely as these persons interact with decision 
makers, categorical thinking will begin to demihiish. 

- Another helpful approach is for a science instructor who is not disabled, 
but who has taught a handicapped stQdent, to share that experience with faculty 
who do not have such a body of experience to draw upon. This type of activity 
has been accomplished very effectively by Dr. Teodoro Halpern, professor of , 
physics at Ramapo College in New Jersey. He devised a system to allow a visually 
impaired student to actively participate in class. He has written of hiS/ 
experience and shared it with several publications that reach other science 
professors. 

s ■ 
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De aling with relxjctance to ask and answer questions . A handicapped person 
C^n deal effectively with such reluctance by an assertive approach. Dr. Anne 
Swanson, research scientist, has described tfle following approach for coping with 
initial interviews. - Upon being introduced^she began in a pleasant and matter-of- 
l.K t manner, "You're probably wondering how T work at a lab bench; well, here s 
whtiL 1 do," and then she would explain the ways in which she had adapted her work 
station to her needs, explaining the auxiliary device which she had designed and 
had built. She added that the usual effect of such forthright^discussion was two- 
fold- 1) it put the interviewer immediately at ease; 2) it not only satisfied 
the interviewer of ]ier ability to ..manage in the lab but brought her added points 
for the obvious resourcefulness and'' creativity which she had exhibited. In effect, 
this approach giA/es the responsibility to the handicapped student for directing 
the behavior appropriate to both parties ipvolved in the interaction. It both 
requires and builds self-assurance. 

A chemistry professor reports that he worked thirtgs out with the s1:udent 
and advises others to listen to the handicapped and to their suggestions. An 
instructor can and should feel free to voice concerns when they are germane to 
his/her discipline. As in any discussion on a possibly sensitive subject, it 
is reasonable -to speak with the student privately. One possible approach is for 
tlie faculty to say, "I am concerned about how you will be able to do thus-and-so 
in the laboratory setting. " I wonder if you have done.it before and whether you 
can shed some light on it. I haven't had a person in a wheelchair (or with a 
visual impairment, etc.) in my lab until now." This is a perfectly legitimate 
expression of concern and unfamil iari ty which does not sound like - and is not - 
a challenge to the student. 

Changing attit udes about accommodation to a handicap . Probably- the most 
offective methdd of removing this barrier is to remove the mystery of aids to 
'accommodate" by providing the professor with illustrations or better yet, actual 
examples of such aids. Also helpful would be a resource directory of available 
aids It is a usual occurrence that when a professor begins to discover aids 
that'allow material to be learned by a different mode than, usual that he/she be- 
comes fascinated with its use. After that resistance to-aids is diminished. In 
fact, often the professor becomes so intrigued by such aids that there is a danger 
ho/she will insist a disabled student use accorranodations not actually necessary 
or advisable. Another useful approach i^ to have faculty meet with handicapped 
science educatoj'-s who have taught handicapped college students or other ^esource 
persons such as handicapped student services directors, these people can discuss 
the genuinely minimal nature of most accommodations and the immense difference 
they make to academic success. They can also supply information on where and • 
how these accommodations may be secured if not available on the campus. 

Dealiwq wit h assumptions of inferiority . Like so many other attitudinal 
barriers, exposure to successful disabled colleagues and peers is one of the best 
ways to attack the assumption of inferiority. It is difficult to look down, for 
example, on a deaf scientist like Dr. Myron Weinberger, who supervises a research 
team of more than thirty people or confront the deaf chemist, Dr. John Cornforth, ^ 
who recently won the Nobel Prize. 
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In order to combat this Ij'arrier and similar ones, AAAS actively encouragel 
the full participation of disabled scientists in activities ij:i the science 
• community. Since the initiation of a barrier-free annual meeting in 1976 over 
two hundred disabled scientists have attended each subsequent meeting. As these 
scientists have become more active in the Association and in their disciplinary 
societies, they are no longer seen as crippled or sickly, but as colleagues 
competent in their fields. 

• * Dealing with the assui^ption of responsibility . The faculty in charge of 
a laboratory session is responsible for the safety of all the students; but is 
not more responsible for the one who is handicapped. The most reasonable 
approach is for faculty and student to discuss performance skills and deficits 
and cooperatively determine which activities will be "hands-on" and which will 
call for the physical aid >pf an assistant. Where there is disagreement, it may 
be possible to demonstrate a physical skill in question in a non-hazardous setting'. 
Both the science faculty and the student may benefit in making a determination, ■ 
1n some instances, with the aid of student support service personnel and/or even 
' occupational therapist. The latter resources may have constructive ideas which 
may make the apparently unperformable performable. In any case, the faculty must 
remember that the responsibility must be shared. 

. . Counteracting stereotyping, spread of effect . A variety of techniques and 
. resources are available to students, faculty, administra.tors, and student support 
services personnel. The visits of "role model" scientists already discussed can 
be of inestimable value. Some student support service programs have held "handicap 
awareness days" which far transcend the usual concept, in which people without dis- 
abilities "try on handicaps" to "see how it feels." For example, pne such pro- 
gram has gathered and made available quantities of non-stereotyping factual and 
fictional literature about the handicapped and brought in handicapped speakers 
working in a variety of professional areas. Students and state or local handi- 
capped orgarvizations also have met with state vocational rehabilitation agencies, 
with varied success, to talk over issues of job stereotyping and routinized treat- 
ment of cl ients. ' 



Probably the best way to break down the stereotypes is through exposure. 
Tnis can be done most effectively through interpersonal discussion, but there 
are audiovisual materials which can also be helpful. Career educational materials 
for the handicapped, recently developed by an NSF- funded project attack several 
barriers simultaneously; they offer information, they can raise expectations of 
and about the handicapped, and— equally important- -they depict handicapped persons 
in -an astonishing variety of non-traditional scientific positions. These materials 
are geared primarily to the pre-col legiate 'level,'but can be used effectively for 
awareness type activities on the college level as well. 



Neil H. Buyer, Science Career Information fbr the Physically Handicapped Individual . 
Thomas County Schools, Thomasville, GA 31792. 1978 

Stolle, Joanne, Career Guidance Information Especially Designed for the Needs of 
Deaf. Students . (Philadelphia. Research for Better ^ools, 1977). 
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Dealing with scier>ce and math phobia . Programs have been developed to over- 
come science and math phobia. None has been developed specifically fgr the handi- 
capped; for the most part, such specificity is not desirable, but it is highly 
important that handicapped students know ^bout and can access these programs early 
in their academic careers. ' ' 

•What must be considered with the handicapped is that many of those who have 
attended special schools or classes are inadequately prepared in science and math— 
a fact not always apparent. One student, for example, had studied algebra for 
three years in high school and maintained an A average. However, the records 
did not reveal that those three years consisted of the first semester of a fir^t 
year algebra course, repeated interminably. She was unprepared, rather tharvjun- 
able to copp with college level mathematics, which left her with a fear of sTcience 
courses requiring math. 

It * 

Dealing with the idea that teaching the handicapped takes extra time and 
trouble. Faculty must be able to exchange experiences^gf teaching handicapped 
students and share them with those who have not yet done so. The most effective 
way to overcome this barrier is through experience, either direct or vicarious. . 
Reading of such experiences can also be helpful; presently such material is 
difficult to locate--an informational barrier to be discussed in the next section. 

SOLUTIONS TO INFORMATIONAL 'BARRIERS - , . 

Providing disabled students with access to available information . Library 
systems have long been providing services, to blind and physically handicapped 
individuals. Only recently have campus libraries initiated some of these methods 
to make their resources fully accessible to disabled students. Ramps have- been 
built, card catalog drawers have been lowered, aisles have been widened and assist- 
ants have been trained to retrieve material still unaccessibTe. Some libraries ■ 
have developeda system to provide reader service, on calT, and special, private 
rooms to allow for reading: or tutoring. Additional audio tapes or video materials 
such as film strips have been secured. Books transferred^o tape^ braille or 
large print are ordered in advance on request of visually iflipalred or learning 
disabled students. 

One strategy used and highly recommended fs organization of a committee made 
up of library staff and disabled studgnts to advise on necessary, accommodations. 

Filling the information gap . During the^ past year or so projects have 
developed that have -begun to develop the missing information to allow for more 
rapid and effective removal of barriers to science education for handicapped 
students. A few examples will illu^rate these efforts. 

.Dr. Robert Larsen, a chemist at Argonne Laboratory taught an AAAS Chatauqua-type 
short course, "The Handicapped Studdot in the Science Classroom and Laboratory. 
This course was one of a series of courses, offered to science faculty each ye^ 
as a sort of Inservice trinlng.^ In preparation for the course, Larsen asked the 
disabled scientists in the AAAS Resource Group to share with, him their experiences 
in receiving their education in science. Over one hundred persons responded. From 
this information Larsen developed his course. Fifty science professors from across 
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A well organized work space is efisential, especially 
for ^severely physically disabled students and' scientists, 
as David ^Young demonstrates*' With mouthstick, ihe operates 
telephone^ ca IctSlat or -^nd typewriter. 
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the country took ttie course. It is being expanded and offered again in the 1978- 
1979 circuit. 

Higher education and scientific societies are bein^ .encouraged to offer work- 
shops*/ panels at their conventions that provide information to faculty on access 
to science education. Such- pariels were arranged and presented by disabled scientists 
and students during the past year at the annua,l mee||«gs of the American Association 
of Higher Education^ American Institute of Biologicl^Stiences, National Teachers 
Association and the AAAS. t 

Acces's to Science is a newsletter which was initiated last year by AAAS and 
Tufts Regional Rehabilitation and' Training Institute. Its purpose is to provide 
information and resources to science faculty, counselors and administrators that 
would allow them to improve access to science education for the handicapped 
students- . . • 

During the past year AAAS Project on the Handicapped in Science has inter- 
viewed in-depth nearly two hundred disabled scientists who received their 
education after becoming disabled to learn their coping strategies. A report ^ 
of this study will supply further Information to educators. 

Ways of Disseininatinq available information . The growing group of concerned 
scientists and educators who are putting their efforts on access to science for .• 
handicapped students are aware of the need to publish informa,tion and to get it 
into the standard channels of information. Professional periodicals for science 
educators are beginning to carry articles regarding the handicapped. For exampl^e, 
the editor of the Journal of Chemical Education , reported that tbat journal is . 
developing articles on teaching chemistry to, students having several types of 
impairments, drawing on the experience of disabled graduate /students in- chemistry v 
The March 1978 Biology Teacher carried an article, "Achieveffient in Biology by 
Handicapped Scientists" in their career education isiue. It is encouraging that 
the editors of the scientific periodicals that reach' science faculty are accepting 
the responsibility for accessing the needs of their readers and arranging for 
articles to be written that address those needs. 

Dr. Robert Larsen's short course- in laboratory modifications is being 
disseminated through the NSF supported Chatauqua-type short course program.^ A 
nurfiber of scFiools and design consultants are beginning to work on adoption for 
laboratory and. bench designs and as that becomes available its dissemination is , 
crucial. 

The AAAS Project on the Handicapped in Science has undertaken a clearing- 
house effort to fill the information gap and assist educators and handicapped 
siudents and scienj^ists who need information that is not available elsewhere. 
<Ti?om its Resource Group of Handicapped Scientist? and the Directory of theirs 
^soon to be published, it is possible to identi^^ scientists whose experience will 
be instructive to others. In a similar way, completion of the AAAS Inventory of 
programs .in science for handicapped students will make possible the identif tcatior 
of pre-coTlegiate'S'cience education experience that is instructive to others. 



The demand from handicapped students and scientists for information and re- 
sources and the need of educational institutions and faculty for assistance will 
grow and continue for- two or three yedrs until the experience is more widespread 
and the' information readily available from standard sources. In this interim 
period the clearinghouse activity needs to be sustained at the AAAS or else- 
where--just as technical assistance on admissions, accessibility, counseling and 
other special services is available through the higher education associations 
with support from-HEW Bureau of the Handicapped, Office of Givil Rights, 
Bureau of Higher and Continuing Education, and private foundations such as Kel.^gg. 
Th,e great additional advantage of such a centralized clearinghouse is that the' 
pattern of requests is itself informative, telling us what the areas of greatest 
need are and in what areas information still needs to be developed. Insights 
such as these are evident throughout the present document. 

Another example of dissemination is the fledgling newsletter Access to 
Science. One conference participant stated that Access" jto Science , discussed 
above, had been of great val'Ue in learning resources foi^ dealing with architec- 
tural and attitudinal barriers, as well as offering useful material on career 
development. A continuing intercollegiate newsletter could be invaluable in 
improving the information flow. Another way of disseminating information that 
is clearly operative is the networks of handicapped students who have them- 
selves started to organize. Although still in the early stages of development, 
a national organization of handicapped students could function strictly as a 
rights organization— or it could develop itself also as an inter-campus conduit 
for information among students and student service programs. As such, it could 
link students with particular needs to students in similar straits who were 
furtherv along in resolving them. This could be of great value to students 
facing not'only the interests conmon to all students, but also to those facing 
unique issues relating to laboratory and field work and research opportunities. 

SOLUTIONS TO ENVIRONMENTAL BARRIERS 

Building access . -A" number of schools have made considerable progress in 
promoting access to buildings, including their laboratories and research 
libraries. In many ways they have made great progress in implementing thetr 
transition plans. Yet, for ifeoo many institutions, the accessibility ends at 
the laboratory door. 

/Vt several institutions, significant efforts have been made to improve, the . 
placement of bench control? and location. of equijDment. Southwest State Univer- 
sity, in Marshall, Minnesota, for example, has refined its designs in the course 
of Its campus development. A relatively young institution, it has involved dis- 
abled students in tfie planning process, critically evaluating existing structures 
to improve newer ones. The campus was built for acc^essibili ty, and this extends 
to the laboratory. 

Labelling difficulties have been resolved by visual'ly impaired students 
themselves affixing braille, large print, or textured labels to equipment and 
equipment storage areas. Student support services have also assisted in such 
efforts, as in the case of the University of Wisconsin at Whitewater, where a 
geology lab was adapted so as to be ,more accessible to visually impaired students. 



Dr. Robert Larson use^ a stool mountecj on casters 
for his woirk in the chemistry laboratory at Argonne 
propelled by crutch, and cane. 



J Adaptation of work stations . Work stations have been adapted in a variety 

of ways, depending on the nature of the impairment for which accommodation is 
required. An excellent example is that built by the University of California at 
Davis. Adjustable in height, the bench features a sink-orj the left and a fume 
hood on the right. Drawers can be placed with set ups for different students 
in different classes. The cost was about $3,000, but the bench can be moved from 
lab and is, the designer says, less expensive than a standard chemistry bench. 
For some wheelchair-users, such a bench may completely eliminate the need for an 
assistant and, at the same time, vastly improve safety. 

Yet another work bench adaptationfis a custom-built raised platform. This 
unique aid, featuring steps and elevated pi atform, a small bench to one side and 
a'safety rail was built to the specifications of a handicapped scientist whose 
short stature does not offer her, even standing, good access to chemistry work 
benches. The platform is not set upon casters, but slides. A further refine- 
ment could be retracting wheels, similar to those on library kickstools. The 
scientist reports having had several different platforms built for different 
. laboratory situtations dating from student days. 

Another student, Jayne^chiff, a paraplegic, reported using a window 
washer's belt for stabilizing her balance. Hooked to the work bench and en- 
circling her at the hips, the belt enables her to stand at the chemistry bench 
with both hands free to work. This is an e;^tremely inexpensive solution of 
value to semiambulatory paraplegics, possibly to some others with balance pro- 
blems. 

A customized study area was developed by a quadriplegic chemistry student 
which permits him to have all relevant manuals, guides, texts, typewriter, 
and other materials for his chemistry course spread out and available in a U- 
shaQyjferrangement. It is designed for total efficiency and relieves him of 
the^Hpssity of asking other persons to retrieve materials from drawers, put' 
book?onto -racks, off racks, etc. The telephone is equipped with a speaker for 
"hands off" conversation. 

To improve safety in the laboratory for students having visual or aural 
impairments, warning devices should provide for the needs of each. Such devices 
can be provided very economically. Information on these is available through 
state VR a^ncies and organizations of and for deaf or blind individuals. The 
personal touch , should not b^ignored; a blind t^erson can always be called by 
name, and a deaf individual can be touched. Ano^^er way to get a deaf individ- 
ual's attention is to flick the switch- of a room's lighting two or three times; 
this method is contingent on immediate- circumstances and, of course, it is 
Important that the hearing-impaired person participate in determining the signal 
to be used. 

Other measures have been taken to provide bfetter for the safety of handi- 
capped students. 'Written instructions were distrituted to hearing-impaired stu- 
dents on the location and use of fire extinguishers, alarms, fire blankets* and 
emergency showers. Visually impaired students profit by orientation to a 
laboratory's total layout, including location of exits, obstacles, and all safety 
devices (which should be labelled both with large print and braille). For the 
benefit of mobility impaired students, safety equipment should be reachable at 
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rbughly forty-^ight inches from the floor, maximum. When the ANSI standards are 
published, the section on CONTROLS will provide a valuable guideline. 

Other types of modifications . Other adjustments for handicapped science stu- 
dent s"liaW~aT^~5eerrnia^e': For example, the University of Lowell (Massachusetts), 
St.. Andrews Presbyterian College (Laurenburg, North Carolina), and the University 
of Massachusetts at Boston have all made available tables with adjusting heights 
for use by students in various science courses. Students may want a table as low 
as eighteen inches from the floor to enable use of microscopes from a wheelchair. 
Others will find useful a table higher than standard height for easy use in 
manipulating switches and dials on electronic equipment. 

Physical adaptations of a non-structural nature may be exceptionally help- ^ 
ful for individuals with sensory impairmelats. For example, audiovisual equipment 
can be readily applied to the needs of dis)abled students. Photomicrographic 
slides can be projected on a wall , as a conferee reported. Their enlarged images 
areuseful both for visually impaired students and severely physically handicapped 
students who cannot easily look into a microscope. A faculty conferee uses a 
closed-circuit video set-up to bring the image of the teacher and blackboard in 
the front of the room closer tq the visually impair^ed student. At Ramapo College, 
this set-up features an additional capacity; the touch of a switch will exchange 
the close-up image of the instructor and blackboard for the student's own notes. 

Dorothy Tombaugh, a biology teacher , reported a variety of ways to adapt 
that subject for blind students. Raised line drawings were used to illustrate 
slides. These are reported', as useful for blind students and^usable for sighted 
ones, when done with mixed media. Such an adaptation for teaching biology to 
blind students requires, in addition to pen and ink, the use of string to out- 
line, for example, cell membranes, and beans for inner structures. 

Field adaptations have proven to require special' daring and creativity. 
-In order to offer the full range of experiences to a student who used a wheel- 
chair who was attending an NSF summer program in Marine Biology, Dr. Edward 
Keller, who has an orthopedic disability [limself, used marsh fence to cover the 
^and and allow the student access to the beach. 

A geologist who uses a wheelchair spoke of her field experiences and her 
preference for gathering her own specimens for later analysis in her lab. The 
pattern of allowing her to make the necessary arrangements and participate in 
field experiences prepared her well for a profession in geology. 

Adaptations necessary for disableikpersons to participate in field expe- 
riences in anthropology, psychology, sowal work or health care- fields are best 
worked out on an individual basis. Several disabled persons recounted expe- 
riences where field supervisors expressed doubts as to the ^ability of the person 
to handle interaction with clients, patients, etc. When the disabled student 
illustrated how he/she had beeir successful in coping with similar situations a 
chance to try was granted. It has often been pointed out by disabled scientists 
that the field experience was^ pjirticularly important because it was. the first 
time for many that they had bien fl lowed to meet challenges and even failure, 
and to learn to depend on their own strengths to cope. Several extiressed grat- 
f'tude to field -supervisors who allowed them to try in spite of misgivings. 
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One conference participant reported that hand-controlled all-terrain vehicles 
can be extremely useful in the field. Active paraplegics' have been using these 
for some time for a variety of sports activities, including hunting and "hikingi 
Some are advertised in handicapped consumer periodicals. Institutions purchasing 
any transportation vehicles for handicapped persons may wish to consider purchasing 
one. Urt conventional vehicles have proven usaful on college campuses where the 
terrain presents unusual difficulties under certain seasonal conditions. 

SOLUTIONS TO COMMUNICATIONS BARRIERS 

. 'oeafStudentS'. Hearing impaired students learn best by doing, by observing 
other students and demonstrations. \hey cannot liprgad a professor and simulta- 
neously observe a demonstration. One conferee stated that she learns- best when 
a whole demonstration can be gone through all at once, but chiefly she observes 
the other students. One w^y the faculty can help is to meet the student prior 
to the lab session to explain any last minute changes. Another is to give the 
deaf student beforehand k written precis of what will be discussed while the 
demonstration is performed. Faculty should also ask whether the student wants 
to work facing away from a yyindow, to work closer to the instructor, or needs 
better light. If faculty, however, do not ask, the student should be sure to 
explain what is. needed. 

Interpreters and note-takers can be invaluable.^ While professional note- 
takers are almost never available* many students take good notes and there is 
no reason why a top student or graduate student should .not be able to make 
carbons of class notes. Jane ReehU a deaf graduate student empha^z£S the 
importancje of communicating by whatever means is available, be it jj^lly. by 
note or signs - without ever losing patience. To communicate iylie main thing, 
and thisjmay at times require patience.. .Patience on the part^ faculty, as well , 
as the deaf student, goes a long way in promoting good communication. In seminars, 
it is molt helpful for faculty to try to limit excessive cross-talk and to solicit 
participation frorti deaf students. This is. most Important, because many hearing- 
impaired students are hesitant to jump into a rapidly moving dialogue, especially 
when doing so might interrupt ongoing discussion. 

By repealing a question prior to answering it» the faculty can be certain 
that all students have heard the question. This procedure is also a useful 
rhetorical device employed by many, and so the aid it gives to the faculty them- 
selves should be considered. No one expects faculty to face the class every 
moment, but the n)ore this can be done, the better. When facing and writing on 
•a chalkboard, if the written words conform to the oral, there is no problem. 
Otherwise, it may be helpful, to repeat or clarify the point being made. 

B lind students . Most blind students report that the efficient use of reader 
services is the most viable solution to the management of written materials. As 
for other experiences that rely strongly on visual clues they feel that knowledge 



*Recently an effort is being made to provide this training on some campuses 
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of available adaptive devices, information about what has worked for others and 
problem solving interaction with professors have*been helpful in gaining full 
access to science classes and laboratories. New technology is also expected to 
be of great assistance to blind students of science. 

Existing computer technology can be of immeasurable value to blind and 
visually impaired science students. Presently, it^ is inadequately utilized, but 
it is realistic to hope and work for it to become more available to students and 
scientists who neecf it. SteVen Machalow, a conference participant proposes that 
interactive terminals linked to other computers be installed in libraries, with 
teletype output directly in Braille. The user asks for key words,' --subjects or 
authors, and the Current Contents titles or abstracts can be printed oi^t in 
Braille (similar to the Medline Retrieval System). This avoids -storage of Braille 
transcriptions. Recording can be directly onto tape from the central information 
storehouse computer with6ut need for human reading onto the tape. Three such 
terminals are currently available in the United States. The Sagen, a blind 
conferee stc|ted,. is marketed by Telesensory Systems and the LED I and LED 120 
are distributed by TrifoqAions Systems, Inc. In addition to the cost of the 
terminals, a "Grade 2" BrSfle translation program is required. Such a program 
costs anywhere from several hundred to several thousand dollars. While this can 
fill the needs of Braille readers, many blind persons do not in fact read Braille. 
His belief, however, is that the majority of blind science students, as well as 
scientists, are proficient Braille readers, except for some who have lost their 
vision- late in life and others whose tactile skills are poor. 

A less costly approach than the interactive computer terilninals, this blind 
conferee suggests, would be to employ "paperless Braille." Paperless Braille is 
produced by encoding, electronic signals on standard C-60' audio cassettes on 
the market. There are two and a third will be available in*October this year. 
One such machine costs about $2,600. but does not contain a microprocessing unit. 
The other units contain microprocessors which allow information stored on the 
cassette to be indexed and quickly accessed. \ 

The storage problem associated with Braille would be satisfactorily resolved 
by "paperless Braille," since sixty minutes of cassette t^pe contain 500.000 
Braille characters. Jhis is the equivalent Of a 200-page ink print volume. 
This approach may be feasible for -publ ishers to develop Braille materials on 
request at a very reasonable cost to the blind individual. 

Another existing device for those who do not read Braille, or chpose not to 
wait for Braille versions, is the Kurzweil Reading Machine, which scans a 
printed- page and produces synthetic speech, effectively "reading" the page to the 
user dr the machine. This machine is presently available in a number of libraries 
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s and rehabilitation centers and will be available soon to individuals. 



The equipment mentioned herein is presently available, or very soon will be. 
The interactive terminal has already been used by several blind individuals, 
including an individual who has just received his Ph.D. in physics. This equip- 
ment can also interface with other standard equipment, such as calculators and 
typewriters, suggesting fur'ther ways to aid visually impaired science ^tudents. 

Improved communications for blind students can do much to increase the 
safety and independent functioning of the blind or visually impaired student ^ 
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Vleki Pasco, a blind student, 
uses a me^h graph, raised line 
drawings, and other tools to 
study biology (Courtesy Dorothy 
Tombaugh) . 
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Richard Skyer and Linda Ross, deaf 
students, have a summer work experience 
at Argonne National Laboratory; 
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in the laboratory. Dual labelling (^f materials and equipment, orientation of. 
students in labs, and arrangements for evaluation in emergencies are several 
ways. It should be remembered that while blind individuals niay have special 
needs, they are not helpless. A blind student •who was recently caught in a 
burning building reported that no sighted person could see in the thick smoke, 
but he was able to reach safety because he had memorized the building layout 
.and let temperature guide him further. He was the first to exit from the 
structure, which was totally destroyed, and he was unharmed. 

Speech-impaired students . Some students may prove to have speech so im- 
paired that others cannot understand it. In many cases, however, it is useful 
to listen as though the speaker had a foreign accent. The phonic variations 
to normal speech are usually consistent, and once the variations are noted as 
such the speech becomes better understood. For example, one student with 
cerebral palsy regularly changes plosive sounds to non-plosive, with other 
distortions as well; his advisor and his friends understand. him well, while 
bothers are mystified^ What makes the difference is exposure. Those who under- 
stand him converse with him on a more or less regular basis. 

Several students having severe speech problems have found the MCM of value 
This is a portable unit having a keyboard with one or more readout displays, r 
depending on the model. It is more typically used for telephone conversation 
by deaf individuals, for which TTY's** adapted teletypewriters are also utilized 
Colleges should seriously consider having such devices available at critical 
locations, and they might do well to consitler one for the student having a 
severe speech impairment. 

SOLUTIONS TO ACADEMIC BARRIERS 

/llaadequate preparation in mathematics and science . Handicapped students, 
Vike'ipany other students, may be discouraged from developing an interest in 
sciencslbecause of "science phobia" and "math. anxiety. " If they are regarded as 
simpTy not 'Capable of "doing" science and math, rather than poorly prepared 
andVor anxious, little effort may be made to encourage them to study these sub- 
jects. Often their fears come from a lack of exposure. Many .of the handicapped 
students who have not been mainstreamed, but instead attended special classes or 
schools, have never even been exposed to science or math. For a few, mere 
compulsory exposure" early in the course of their postsecondary education may be 
beneficial. Others can profit from participation in a "math anxiety climc. 
Still others •nee'cl an opportunity for remedial study. 

One thingwhich science faculty have done at schools having a supportive 
services progran^ for disabled students is to supply handicapped student program 
offices with science career brochures, jnaterials regarding financial supports fo 
graduate study,, and information about science and math clinics available in the 
area Science .f*rofessors have aJs* spoken to these groups and offered their 
services for academic arid/or career counseling-. Manj(^ students frequent program 



^Manual Commiinication#Module,, produced by Micon, Inc. 



*^Tele typewriter, also by NTicon. Both MCM and TTY are sometimes called TOD, 
Telecommunications Devices for the Deaf. 



off.ices and the availability of such materials and personal interaction contributes 
to making science and math less forbidding to the handicapped student who needs . \ 
such encouragement. 

Adaptive educational techniques. To assist faculty in adaptive educational 
techniques, especially in terms of helping them to develop alternative modes of 
observation and of their encouraging the greatest possible active participation 
of sensory impaired students, there are already some resources which can. be tapped. 
An example is Dorothy Tombaugh's manual, "Biology for the Blind." Tombaugh, who 
has taug|it biology to blind students integrated into the regular classroom setting 
for some years, provides many helpful suggestions for drawings, charts and graphs, 
and measuring devices which can be used by blind students— and others. She also 
describes some ways in which visually impaired students may observe chemical 
change, grow plants, observe animals, and participate in field trips. 

Testing and evaluation . The testing and evaluation of competency of some 
handicapped students may be similar to that of their non-handicapped peers. For 
others, however, the methodology of testing and the very definition of competency 
requires careful reconsideration. Scheduling flexibility for completing tests 
and projects may prove essential. Students who have severe limitations in their 
hands or arms and those who are blind or visually impaired especially are likely 
to need additional time to complete examinations. This should not vitiate the 
effectiveness of the test which evaluates competence, or achievement. The 
critical question concerns the definition of competency,. 

Competency within a discipline must not be confused wi til competence over 
the testing methodology. The ability to perform physical . manipulations may 
demonstrate certain competence, but the physical inability to perform- them does 
not r^ecessarily demonstrate a lack of competence. What is important is that 
jthe/student be able to demonstrate an understanding of theory and methodology, 
that he/she understand the use of equipment even if unable to use the equip- 
ment unaided. Obviously, the student physically abje to perform in an active 
fole should be expected to do so. It is a mistake, however, to penalize a 
severely disabled student for being restricted " in the ways of demonstrating 
mastery of a subject. 

The identification of competence with the ability to -perform certain 
physical activities often occurs when faculty iden'tify mastery of a subject with 
the ability to carry out the duties of their profession. Obviously, they think, 
a quadriplegic cannot be a bench chemist. However, a quadriplegic can work as a 
technical writer, edit scientific periodical, or work at a laboratory in an 
administrative capacity. For none of these types of positions is the ability to 
perform a titration a requirement. 

Flexibility, then.lmay be required in several areas. . The student may ne^d 
extra time to complete tests and projects. He/she may not be able to perform . 
a titration,* but perfectly able to instruct an assistant and explain what 
happened. He/she may not be able to identify a slide which he/she cannpt see, 
but can feel a three dimensional copy of it made by a Ub partner to learn what 
is there. The test may need to be administered differently from the standard— 
orally, or on tape, or brailled for blind students, for example. Finally, some 
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students may find, that certain courses are so demanding on their time, for reasons 
relating to their, handicap, that they may require a smaller course load during 
one or more semesters, which may require extra time permitted for course completion. 
The objective is not to provide the , handicapped student with unfair advantages, 
but to offer reasonable accommodation. The faculty should be willing to listen 
to .the student and negotiate necessary modifications, but are also a^\nsed, where 
possible, to consult with/'the student support services program or other persons 
who have worked with, a similarly handicapped student or a handicapped scientist 
who had similar experiences. No one recommends that ajj^ handicapped students be . 
given mbre time, any more than one would recommend that exceptions not be made 
when* needed, (lo matter what decisions are made to adjust course requirements, 
the handicapped student should be expected to gain the same competencies as his/ 
her able bodied peers. , , 

Access to faculty . Finally, it may not be feasible to make all faculty 
offices accessible at many schools, but this need not prevent handicapped 
students from having access to the faculty for conferences or other participation 
in program activities. Alternative accessible sites must be available and 
meetings at these sit^s should be easily arranged. The university, faculty, and 
d-J'iiinistrators must all recognize, too, that making special conferences accessible 
may also include the provision. of interpreters for deaf students, since students 
consultations with faculty are academically related activities. 

SOLUTIONS TO FINANCIAL BARRIERS 

Handicapped, students must have access .to tbe same financial aid materi^^ls 
and counseling a^gt^ther students regardless of assistance received from VR. At 
some insti tutionftnthe financial 'aid office is inaccessible. It must be made 
at least programmatical ly accessible under Section 504. That is, the services 
provided there mu3t be available in an access>ble location for handicapped stu- 
dents. This may ''not always require architectural modifications. One school 
has relocated materials which students can independently consult. Staff offjces 
are still inaccessible, but the staff will meet students anywhere necessary on 
campus. In addition to the financial aid office, it is important for handicapped 
students to have access to placement services and participation in work-study 
programs. This is an area where the administrator plays an important role. 

Presently, as college and uni versi ty administrators are well aware, there 
is I'ittle financial assistance available from the Higher Education Act for re- 
iiiovinc[ architectural- barriers or providing services siX;h as interpreters. There 
iSv however, ^technical assistance available. Costs for architectural iriodifi- 
catipns are one-time expenses. Often, there are ways to provide ''these modifi- 
cations in a way which is less expensive than might be believed. Unfortunately, 
many architects do not understand the intent of 504 and may confuse programmatic 
accessibility, which 504 requires, with full physical accessibility, which it 
does not. Due to this continuing confusion, as well as the basis for determining 
architectural fees for service, administrators should make a special effort to 
consult with handicapped students, consumer organizations, amd VR or other agencies, 
who can Tielp to determine ways of meeting the need which are still as cost- 
effective as possible. " . 



CHAPTER IV 

Recommendations, Strategies 
and 
A Charge 

In the previous chapter, we di fussed some solutions which have already been 
used by handicapped students" or scieTkists. Although a number of institutions , 
and individuals have been quite helpful to handicapped students, such efforts will 
continue to be piecemeal without the development of a strong policy and institu- 
tional support consistent with the requirements of Section 504 of the Rehabilita- 
tion Act of 1973. This chapter contains the specific recommendations for removing 
the barriers to post-secondary education in science for handicapped persons, 
strategies for their implementation and a charge to the groups and individuals 
whose responsibility it must be to carry them out. 

The following recommendations, which are based upon a search of the litera- 
ture, surveys of handicapped students and scientists, and the input of conference 
participants, can make a significant difference in improving access to quality 
science education for handicapped students at the post-secondary level. The 
recownendations are listed to' provide, in effect, an agenda for action by relevant 
agencies-, institutions, professional societies and individuals. The recommenda- 
tions are ntt prioritized, since doing so would imply that a recommendation near 
the toCL^f a list is much more important -than one lower down. No such inference 
should be drawn. All these recommendations will promote the breaking down of 
barrifers to handicapped students in science. . . 

The strategies for implementation of the recommendations were those developed 
by the conference working groups after consideration of barriers and solutions. 
The strategies presented here offer plans for immediate action. They outline 
careful lYv tasks that can be started right away by institutions and individuals to 
begin to Remove the barriers to education too long faced by handicapped students 
wishing to enter scientific careers, or merely to take science courses. We hope 
that these strategies may serve as a model by which individuals or institutions 
can develop plans to meet their unique needs. . 



Finally, this chapter contains a charge to those institutions, agencies, 
members of the U. S. Congress, organizations and indi\ciduals who are responsible 
for bringing about the necessary change that will assure truly equal access to 
science education for handicapped students. We charge the instilkutions of higher 
education where the formal science education takes place;. the scientific, ^duca-. 
tional and couns^ing associations whose members make up the community of Persons - 
most critical to success of the implementation; the consumer groups of handicapped 
persons; the governmental agencies charged with improvement of education and . 
career opportunitieis of handicapped persons or with the science education of all 
students; -and the Congressional committees responsible for legislation, impacting 
on the education and/or rehabil itation of handicapped ^^^^^^^^1^^^^/°^!^^^"'^^, 
education of all persons; and finally, the individuals who, J" 
out any implementation strategies, that is, the science faculty member^A^dm ms- 
strators, counselors, handicapped scientists,handicapped students, other Randicapped 
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persons, other members of the scientific community, members of the Congress, and' 
professionals who work in governmental agencies. 

RECOMMENDATIONS 

The, rec^nnjendat ions are divided into categories that seemed to fall naturally. 
These categories are used mainly to assist the reader. 

A. INFORMATION DISSEMINATION 

° Improve existing information services by checking for inclusion 
of exiW:ing information on science education of handicapped 
persons. 

° Use existing information networks such as journals, newsletters, 
and meetings of professional societies to disseminate informa- 
tion on science education of handicapped students, and career 
*' opportunities in science for handicapped persons. 

° Establish an interim technical assistance clearinghouse with 
hot-line to give on-the-spot, advice and referral of resources 
to persons charged with the science education of handicapped 
students as a stopgap measure until established channels of 
information can be updated to incj^de this type of technical 
assistance. * 

" Organize campus groups made up of .all parti.es interested and 
knowledgeable about science education and handicapped students 
in order to a^low for information exchange. 

' * * 

° Prepare and distribute flyers to advertise existing resources; 
such as the AAAS Directory of Handicapped Scientists and 
.National Federation for the Blind's Handbook for Blind Colleg e ,^ 
Students . (See the bibliography in the Appendices.) 

° Identify existing science materials, and laboratory equipment 
and furnishings that may be helpful in accommodating handi- 
capped students. 

" Utilize the information, training opportunities and manuals 
widely available that deal ynth general barriers, archi tec- 
tural barriers, attitudin^l change, understanding disability. • 

B. USUa£ HUMAN RESOVRCES \ . - 

' ' ■• . ^ " 

Use AAAS Directory of Handicapped Scientists to engage speakers 
for.campus activities, professional -oriented fratermtTes, 
student groups, professional organizations, and other ■ 
societies, -in order to instruct in accommodation of handicapped 
students and to raise the audience's expectations of handicapped 
persons. ' 

Use handicapped scientists as role 'models for students in high 
schools and colleges. , ' 

Enlist economists to develop a monograph on the cost- 
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effectiveness of providing a good^ducation in science for 
handicapped students. 

Arrange seminar programs to allow handicapped scientists to 
give^ lectures at universities to students* counselors, faculty 
and other staff in their field of science, and their coping 
strategie^S systems of. accommodation. . / 

Seek to improve the image of handicapped persons by using 
. handicapped scientists in media presentations and in text- 
% book illustrations. ' 

DEVELOPMENT OF NEW RESOURCES AND TRAINING STRATEGIES 

° Train handicapped students and faculty in interactive problem- 
solving techniques that will facilitate^ accommodations in 
science programs.. ♦ 

.° Train all science faculty and department heads in understanding 
legislation for the handicapped as it impacts on science educa- 
tion. ^ - 

° Develop training wflrkshops and manuals that describe in detail 
methods of instruction, aids and appliatices, and resources 
•available for teaching science t a handicapped students. 

- ° Prepare one-page- fact sheets, i.e.* "What Do I Do If a Deaf 
Student is in 1^ Class?", Such fact sheets Could be developed 
r . ' > as ^a result of such a workshop on the subjei|t. 

°. Dev'elop sign language for scientific terms. and train inter- 
preters in techniques of interpreting technical scientific 
Mectures and 'laboratory demonstrations. 

o " .. Develop standards for modiffication of science laboratories to 
\'J.f - Wcdninodate, handicapped students with mobility, visual, or- 
> ^uditdry itnpairment. • * 

• : • 'fievel^p audio/visual materials, i.e., films, filmstrips, 
, : post^Si depicting handicapped scientists to use in work- 

• * ■ sShOps orV aW?ireness), teaching methodology and for career ,^ 

^ • educaitlpn. V ; \ / 

^ i ■ ^ 'bevfiiop a jnoii^l . sotoi-nar/v^rkshop presentation orv handicapped 
f - ' . .\5tudeats'in 'sci)&nce. liabor^tories and classrooms for use by 

.V , V;JiSClent1fit societies at\th^ir pyx)fessional meet^ 

IHPACT ON Pl^E-COLLEGE ■Spi;ENCE-EJ}UCATIOflC ' 
.* ' . ■ . ' I" \ • ■ • 

J' % * Indirporate into all elementafy-teacher and secondary-science 
' ' ^teaqher training'^hd l icensing requirements training in teach- 
■ ' inii science to handicapped stutfehts. ; * 



' .-^ ■'tteifistream. physical ly ha^idicapped vyouth for science education 
' f,r6n^\the be^ifining' of th^ir^' teducationaT experienceV and 

It-proyide necessary services, fo teachers. 



" Develop material s^or younger handicapped students encouraging 
them to consider careers in science.' 

*» Provide resources necessary to adapt standard science curricula 
and materials to needs of handicapped students. 

CAREER EDUCATION AND COUNSELING • * 

Link counselors to available resources in educational and 
career guidance in science. ' 

° Develop career education materials that feature disab3>ed and 
%)le-bodied scientists. 

develop curricula for counselor training that addresses 
special needs of handicapped persons wishing to pursue 
education in science or scientific careers. «• 

* Provide all counseling and career education materials in form 
usable by all handicapped students. 

Study vocational rehabilitation counseling and service delivery 
system for its impact on students choosing to seek scientific 
career goals. 

CAMPUS STRATEGIES AND ACCOMMODATIONS 

° Establish -positive commitment to science education of handi- 
" capped students, by establishing a committee 
of science faculty, handicapped students and scientists and 
other Campus staff Jo evaluate science program and recommenda- 
tions and strategies for access; monitoring all science 
programs to insure compliance with Section 504 of Rehabilitation 
Act of 1973; and preparing an action plan to assure all objec- . 

. tives to provide access are met. 

" Recruit qualified high' school handicapped students for science 
programs. 

Allot resources to. provide access, especially to laboratories 
and libraries. 

0 ° Develop a strategy to recognize faculty who are particularly 
'creative in removing barriers. 

° Work with existing agencies to secure necessary aids and 
appliances and other accommodations needed for handicapped'* 
students to participate as fully as' possible in science 
programs. 

" Create regional resource centers to supply necessary aids or 
adapted materials to science programs to pool existiria 
resources and deveVop*additional equipment and maintain a 
"hot-Tine" information service. V 
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Two major strategies for imj^lementation of the recownendations were genera- 
ted by conference participants. We present these two strategies with the^ hope 
that they will serve as examples of action that may be taken by individuals and 
groups to eliminate barriers to science education for handicapped students. 

The first strategy recommended by one group of conferees is the establish- 
ment of an interdisciplinary task force to draw expertise from the various groups 
charged with the science education for handicapped students, ^'^e functions oT 
the task force will be to assess the needs of the science community for technica 
assistance in providing science instruction for handicapped students and to devel- 
op strategies for providing this technical assistance. The recommended strategy 
is the development of a clearinghouse and technical assistance network to deal 
with the.dissemination of available information, the improvement of existing 
information systems and "the development of new information ^^^^ "^^^^IJ^^^f.J^^;'^^ 
the gaps that exist. If both the task force and information clearinghouse and 
technical assistance network were established, interaction between the two would 
be fruitful. However, we do not wish to suggest that one depends on the other 
for success, nor that one cannot exist without the other. Nor do we suggest that 
these are the only two strategies needed to implement the recommendations we sug- 
gest, but these seemed central to some conference participants. 

The Task Force 

An interdisciplinary task force to remove barriers to post-secondary science 
education for handicapped students should be representative of various scientific 
disciplines, types of colleges and universities sci-ence departments, and different 
typec of handicapped persons. The task force would attempt toljpeet the needs of 
science departments and programs, professional schools, vocational rehabilitation 
counselors, and/or handicapped students wishing to ent^r careers in science. The 
human resources available to the group would be mainly the disabled scientists, 
the scientific professional societies, handicapped students of science, and the 
members of science faculties across the nation lhat have been successful in pro- 
viding adequate science education for handicapped students. Such a task force 
could be set up on a local, state or national level by a science department, the 
State Academy of Scieftce or a professional society. This type of organization 
"is suggested because it would bring together persons from a variety of disciplines 
and with expertise to solve problems' of access. 

It is suggested that such a task force be composed of two bodies. One, a- 
group that meets face-to-face and is small enough that it can be called together 
on a regular and frequent basis. The other, a much larger group, would draw 
together many people who would 'communicate by mail with the smaller g^roup, col- 
lect data in their own cornfiunities, and serve as suppliers of useful information. 
A link with the clearinghouse described earlier would have obvious advantages. 
As materials are developed and additional helpful information and resources are 
identified by both task force activities, they could be fed into the clearinghouse 
system for dissemination to a wide variety of organizations and universities that 
are outside of the reach of various task forces. 
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Between worlcing sessions, coffee brought together 
people sharing their concerns and scientific in- 
terests* Rear: Mr. Thomas Shworles, Ms, Linda 
Fay, Ms. Cheryl Davis, Foreground: Ms. Janet 
Miller, Mr. Gary Farnsworth. 





Suggested activities for such a task force are: 

** To build connections between scientific associations and 
disabled students, counselors, science faculty; 

Tp study the structure of the science oonniunity to discover 
the most' viable resources and conmuni cation network for 
development of technical assistance for science faculty, 
counselors and handicapped students; ' ) 

° To encourage the active participation of disabled scientists 
and students of science in the various professional 
' . associations; 

■4- 

To identify existing committees within organizations that - 
do, or should, include issued of science education for 
handicapped students on their agenda; 

° To survey science and mathematics departments in colleges 
and universities, medical schools, engineering schools, 
to discover the needs for technical assistance in provid- 
ing access to handicapped students; 

° To survey science laboratories, equipment and instruments 
used in order to determine needs for adjustment and 
adaptations;, 

° To study existing suppliers of laboratory furnishings and 
equipment for possible alternatives to most frequently 
used equipment that might be adaptable for handicapped 
persons; 

To develop strategies for offering technical assistance 
through existing organizational structures, such as work 
shops/seminars, at regional and national conventions, use of 
newsletters and journals, and adding handicapped issues to 
existing hot-line services; 

To persuade textbook publishers to include pictures of 
handicapped persons engaged in scientific activities; 

. To review the suitability of curricula materials for handi- 
capped persons and suggest any adaptations that may be needed; 

° To review science programs in a select group of colleges and 
universities, especially those that have been leaders in educa 
tlon of the handicapped to determine if their science programs 
offer models for other institutions. 

Some of the participants at the barriers conference will form the, nucleus for 
a. task force modelled after th| above suggestions. The group plans to meet first 
during the AAAS Annual Meeting in Houston in January 1979. Invited to that first 
meeting will be all participants at the barriers conference, representatives of 
AAAS Affiliate Societies, and other interested persons attending the AAAS meeting. 
Special emphasis will be pla*£ed on persons attending who are actively involved 
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in teaching science at the higher education level. The A^S Directory Handi- 
capped Scientists will be used to contact other disabled scientists to make them 
aware of the first task force meeting, and representatives (rom Federal agencies 
will be invited. At this first ma^^ting, the barriers conference report will be^ 
reviewed, and the group will be ^cburaged to -present additional reconrnendations. 
From those recon^etidations will be selected those to be addressed by the group. 
Subcommittees will be appointed to deal with particular tasks. ^ 

It is intended that this description of the task force strategy and the plans 
for such a meeting in January 1979 will encourage the organization of similar task 
forces in other organizations and at other -locations. The working group that 
developed the task force idea emphasized that such groups must>emain pragmatic and 
task oriented. They must focus on reasonable, attainable strategies, usable by 
individual students, teachers and administrators. The task force described above 
' will j^us, at this time, on higher education. ^ 

CleaT^inqhouse of Information. and Technical Assistance Network 

The issue oX^n format ion dissemination was thought by many conference parti- 
cipants to be the mbst crucial to barrier removal. Most people felt also that 
some information is available in some form although not easy to locate through 
the existing channels. Several of the working groups developed strategies for 
structuring a system to remove the information barriers; they called the system a 

clearinghouse of information or technical assistance network. i 

f 

The system described here for information collection, development and dissem- 
ination is a compilation of the similar suggested strategies of several conference 
. groups. Such an information center could be developed at a large, national organi- 
zation concerned with access by the handicapped to science education, or on a 
smaller scale, on a regional, state, or local level. At this time, and for 
probably the nejjt two or three years, a nationwide system would be most useful 
since recent legislation has rai,sed a multitude of questions concerning access for 
handicapped persons to science laboratories and classrooms. Since the organiza- 
tions that usually furnish information on the handicapped to campuses .rarely 
include any information concerning access to science programs, there are still 
great gaps in the system. However, it was the recommendation of the conference 
that as the information system is developed, the various components of it might be 
located in a variety of existing organizations. 

The various tasks suggested for development and implementation of such a , . 
clearinghouse are as follows: 

° To search the literature for research, teaching methodology, 
curriculum and materials that relate to teaching science to 
handicapped students; 

° To suggest to existing information systems, such as ERIC, that 
careful study be made of existing methods of access to the 
system to discover why articles relating to the handicapped in 
in science often do not appear within their abstracts; 




" To review sources of infomiation available to the blind from 
the Library of Congress and other sources and offer suggestions 
on additions in. scientific fields; 

: To develop resource lists of available materials, articles and 

manuals', that deal with barrier removal or classroom and 
laboratory accommodations; 

- ° To recommend handicapped persons to serve on grant review 
panels and as role models for handicapped students; 

° To give on-the-spot advice or reference for problems unique 
to providing accommodations to an individual handicapped 
student in science; 

** 'To prepare or stimulate papers that deal with particular 
issues of access for publication in scientific journals or 
newsletters; 

To produce and distribute a newsletter to encourage handicapped 
students to choose iscience careers and give science faculty 
assistance in providing this access; 

To assess the needs of persons using the service and suggest 
special publications or training materials to deal with those 
needs; 

" To make recommendations to the appropriate groups for the^ 
development of information resources not now available; 

* To form links with similar networks to which questions can 
be referred. 

For this strategy^o be successful, an efficient system .for dissemination 
must be developed and persons needing information must be aware of the resource. 
For .this reason it was recommended that a flyer be developed and widely dissemina- 
ted that describes the clearinghouse and invites the people to use it. 

A CHARGE TO GROUPS AND INDIVIDUALS RESPONSIBLE FOR REMOVING BARRIERS TO SCIENCE 
EDUCATION FOR THE HANDICAPPED 

* 

Only when institutions, organizations and^gencies, and the people who run 
them make decisions and act, can barriers be struck down. The recommendations 
suggested earlier deserve attention because they come from the experience of 
handicapped persons, science educators, university admihistrators and counselors. 
The law now requires^that handicapped students have access to science programs in 
all institutions that receive government funds. This certainly places the burden 
of responsibility for barrier removal on the groups and individuals we address. , 
The strategies suggested earlier are a beginning, but each concerned organization 
and individual should look at the recommendations, consider their unique needs and 
competencies, and develop strategies to begin the task of barrier removal. The 
charge now is to act. 
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Institutions of Higher Education 

Up until now, few institutions have had more than one or two handicapped 
persons in attendance at any one^ time. Even the schools with the largest popula- 
tion of handicapped students had few who enrolled in science courses. Handicapped 
persons who did receive degrees in science were often considered unique cases,, 
unlikely to be repeated, but now with new. legislation and a national thrust for 
equal opportunity for handicapped persons, colleges^and universities must make 
their science programs truly accessible.' The charge to institutions of higher 
education is to conwiit'the institutions, and particularly the science departments, 
io the elimination of barriers. In order to meet the requirements of the law 
and especially to affect science departments, we suggest that a special committee 
be appointed on each campus to evaluate access to the science program. The com- 
mittee should include science faculty representijig the various disciplines, 
disabled/scientiUs, disabled students of science and persons with expertise in 
areas of laboratory furnishings,* facil ities and instruments. There are some 
resources available to assist in this evaluation. (See the bibliography in the 
Appendices) After the evaluation process is completed, plans should be made for 
doing whatever is necessary to achieve full program accessibility and the plans 
then be implemented. It may be that the university decides that experts need to 
be brought in to advise on particularly difficult problems of laboratory access, 
or adjustment or accommodation for a particular type of handicapped person to the 
iCience program. 

I. 

The recommendations discussed earlier in this chapter that are of particular 
importance to institutions of higher education are found under Sections B, C and 
F. 

In conclusion, the charge to Universities is to commit, organize, evaluate 
and make plans for change, seek the additional resources and training needed, and 
thus J)rovide true access to science programs for qualified., handicapped students 
who seek to enter science, careers, or simply to enroll in the scieiice course 
offered at a given institution. 

Professional Associations 

Professional associations of scientists, educators, and counselors, have long 
sought to serve the needs of their constituents. When an issue such as access.to 
science for handicapped students presents new demands, the organization must devel- 
op strategies to assist in meeting the needs. The Professional associations can 
meet this challenge in a unique way with respect to existing networks that provde 
information to their members. Most professional societies to whom, this charge is 
given have newsletters and journals that reach their members on a regular basis. 
These newsletters and journals can carry technical assistance immediately to the 
scijince faculty providing access to disabl§;d students. The journals can Present 
^hHefearch and articles that describe accommodations that have been found success- 
ful for such access. In addition, professional associations have developed the 
training capabilities tha£ meet the unique needs of their members. Training ses- 
S2ns at regular association meetings can distribute information on working with 
handicapped students through an existing channel to the persons who need it most. 
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The charge to pibfessional associations is to first identify disabled people with- 
iri their own ranks, ask these disabled people to consult on removing the barriers ^ 
to young people who would follow inUheir steps and enter the profession and thus 
the association. 

The recommendations listed earlier .that can. best be accomplished by profes- 
sional societies are found in Sections A, B, and E. 

Consumer Organizations of Handicapped persons 

Links between consumer groups of handicapped persons and academics that are 
charged with the provision of access to science programs can be the key to easy 
facilitation for these students. Nowhere can first-hand information on accommoda- 
tions be secured more rapidly and more accurately than from consumer groups. 
These groups should encourage their members to approach the various professional 
societies and institutions where they work to offer their assistance In achieving 
equal opportunity. Consumer organizations should assist college and university 
science departments in interpretation of the law as to the requirements for pro- 
gram access as well as the rights of disabled students to services both inside and 
•outside the university. A great deal of confusion that surrounds disabi ity can 
be resolved -by honest discussions between consumer groups and educational institu- 
tions More first-hand experience in meeting disabled people, and more discussion 
of aids, app;iances, and services, could quickly help science faculty to overcome 
their apprehension and lack of information. 

The recommendations 11 Ued earlier that, are of particular significance to 
this group are found under Sections A, B, D, and E. 

The charge to consumer groups of disabled people is to initiate. 1 inks between 
their drganizations, institutions of higher education, and professional associa- 
tions of scientists, educators and counselors in order that interaction may be 
developed between the people who are most able to suggest coping strategies that 
work, and the people who are responsible for providing access to science education 
■for' handicapped students. 

Government Agencies 

Institutions of higher education have long looked to certain government 
agencies for funds for science education and for counseling and ^^"^"Cial assis- 
tance for handicapped students. One of the problems that continues to inhibit the 
development of better science education for the handicapped is that tradi t onally 
the agencies responsible for education of the handicapped have had little interest 
and concern about science education, and the offices ' -I^Lf roertise"" 

tion and research and training for careers in science have had minimal expertise 
on the needs of handicapped students. This means that there no place in the 
federal or most state education agencies where one can get technical assistance 
to develop science education for handicapped students. When the section 504 
regulations required that science programs be made ^^^ssible, for instance, there 
was no mechanism in the National Science Foundation for providing either the tech- 
nical assistance or funding for programs to test ways to best accomplish tnis. 
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It washogical for science departments to look to the Bureau of Education for the - 
Handicapped/Department of Health, Welfare and Education for this assistance, but 
little help could be found there either because neither science nor higher educa- 
tion are priorities of the Bureau. - . • ' 

The charge to government agencies is to initiate interagency projects that 
would bring ^together expertise for the various agencies so that problems of provid- 
ing adequate science education for handicapped students can be addressed adequate- 
ly and expediently without the nefed to redesign the entire program thrust of an 
individual agency. 

The recommendations discussed earlier that are particularly appropriate to be 
carried out by Federal agencies are found primarily in Sections A,B, C, and D. 

Congressional Committees 

The Congressional committees who deal with legislation affecting science or 
handicapped persons are very important in the improvement of post-secondary edu- 
cation in science. Often issues that affect the relatively small population of . 
handicapped persons who wish to pursue an, education or career in science are lost 
among those that affect the rest of the large handicapped popjilation. Considera- 
tion, for instance, of whether graduate education will be supported for handi- 
capped students through vocational rehabilitation funds may be lost in debate 
over appropriations for funding more global issues ^uch as the deinstitutional- 
ization of retarded citizens. However, such an issue is very important to a 
disabled person faced with a career decision as he or she enters college. 

The first charge to members of Congressional committees is that when draft- 
ing federal 'legislation careful attention should be given that language be includ- 
ed to allow adequate interaction between issues of science education and -rights 
of handicapped persons. In other words, when writing legislation that addresses 
the quality and scope of science education, the language should be such that it 
allows for the participation. of handicapped students. Likewise, in legislation 
addressing issues of education and access for the handicapped, the la^uage must 
be such that science education and access to science laboratories and programs are 
not excluded from the coverage- of the law. Federal agencies, and thus science 
faculty and disabled students, depend on the guidance of legislation for much 
program development. Much confusion can be reduced from the start by adding the 
language that eliminates a dichotomy between science education and the handicapped 
youthr 

An additional charge to Congressional committees is to hear testimony from 
disabled scientists and science students when considering any legisj^ation that 
would affect this segment of the population. 

All recoirmendations stated earlier have relevance to the w^rk of Congress- . 
lonal coirmittees responsible for legislation on the handicapped and on science 
education. 
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A Final Charge to Action 

Most barriers to science education for handicapped students can be struck' ' 
down. The architectural barriers, though they are most evident, will, in most.' 
cases, be the least complicated to eliminate. Aids and appliances, adapted instru- 
mentation and furnishings will further add to laboratory access. Adjustrrients in 
classroom presentations, interpreters, note-takers and readers will facilitate • 
science program access. Even attitudes will change. In the end, the barriers to 
be removed most be brought down by individuals disabled students, science 
faculty, counselors, administrators, disabled scientists, professionals In govern- 
mental agencies, and members of the Congress. We hopfe that in the future it will 

not be nec^sary for the major burden to falHon the drsabled student or, for 
that matter, on any one group of individuals. We trust that as a result of 
recent legislation and the good faith effort of individuals In institutions of 
higher education, inst1tution,al change will come about to assure access to 
science programs for handicap^\ed students. 
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APPENDIX A 




PARTICIPl^NTS 



CONFERENCE .ON BARRIERS TO HANDICAPPED STUDENTS OF SCIENCE 



★ ADRIEN^IE ASCH 

(doctoral candidate, 
, social psychology) 
Teachers Cdllege 
Columbia University 
New York, New York 

*DR. THOMAS S. AUSTIN 
Director, Environmental Data Service 
National. Oceanic sLnd Atmospheric Administration 
U.S. Department of Commerce 
WashingtDKu D.C, 



*DR. JEFFREY' BOHRMAN 

(postdoctoral fellow) 
Biology Division 
'Oak Ridge National ''Laboratory 
Oak Ridge, Tennessee 

r 

DR. JOHN A. BORNMANN 

Chairman, Division of Natural Sciences 

and Mathematics 

The Lindenwood Colleges 

St. Charles, Missouri 

*DR. LATHAM BREUNIG 
President (ret. ) 
Alexander Graham Bell 
Association for the Deaf 



*GEORGE CHIN 

(doctoral candidate, chemistry) 
University of Florida 
Gainesville, Florida 

DR. NANCY CREWE 

Associate Professor of Physical 
Medicine and Rehabilitation Counseling 
and Psychological Services 
University of Minnesota 
^Minneapolis, Minnesota 



AT COLLEGES AND UNIVERSITIES , 
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★ALFRED H. DEGRAFF 
Director, Disabled Student Services 
Boston University 
Boston, Massachusetts 

DR. BAILEY L, DONALLY 
Dean of Faculty \ 
Lake Forest Cbllege 
Lake Forest, Illinois 

EDWARD S. DUTTO 
Management Services Officer 
College of Chemistry 
University of California . 
Berkeley, California 

*GA{IY FARNSWORTH 

(student, physics) 
Monroe Community College 
Rochester, New York 

★DR.^CAROL FAUL . \ 

Associate in Geology 
University of Pennsylvania 
Philade Iphia , Pennsylvania 

★LINDA FAY 

; (student, premedical) 
University of Massachusetts-Harbor Campus 
Boston, Massachusetts 

*GERALD FELDHAKE ^ 

(student, mathematics and physics) 
University of Cincinnati 
Cincinnati, Ohio 

*DR. EMERSON FOULKE 
Professor of Psychology 
Director, Perceptual Alternatives Laboratory 
LoOiisville, Kentucky' 

*CATHY GATCHELL 

(student, chemistry)^ 
Utah State University . / . 

Logan, Utah 

*DR. JOHN GREEN * ' 

Professor of Biology 
Nicholls State University 
Thibodaux, Louisiana 
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DR. E. STEPHEN HALPERT 

(psychiatrist) 
Veterans AHministration Hospital/ 
Mental Health 
Tampa, Florida 

DR. TEODORO HALPERN 
Director^ School of Theoretical 
and* Applied Science \ 



Mahwah, New Jersey - ] 

DR, .S. MARIA HARDY 
Associate Professor of Biology 
Rutgi^s University 
Livingston College 
New Brunswick, New Jersey 

*DR. DAVID HARTMAN ' . 

(psychiatrist) 
Department of Psychiatry 
University of Pennsylvania 
College of Medicine y g 

Philadelphia, Pennsylvania i 

DR. JAMES J, HAZDRA 
Director, Health Care Education 
Illinois Benedictine College 
Lisle, Illinois 

★DR. RONALD HERBOLU 
Instructor ^f Chemistry 
Ohlone College 
Fremont, California 

★JEFFREY HIMMELSTEIN " 
> (doctoral candidate, science education 

Rutgers University 
New Brunswick, New Jersey 

*DR. EDWARD KELLER 
Professor of Biology 
University of West Virginia ' ' 

Morgantown, West Virginia 

# 

DR. JOSEPH j: LAGOWSKI 
Professor of Chemistry ^ 
University of Texas ^ 
Austin, Texas 

* DR. HARRY LANG 
Assistant Professor of Physics 
National Technical Institute for the Deaf 
Rochester, New York 



' Ramapp College 
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RAYMOND -LIFCHEZ 
, Associate' Professor 6f Architecture 
-Universit:^ of California 
:'Berkeley>., Calif oinia; 

DR. '.'fHCMAgvLIPPIlICOTT . 

tto^eaapip of" Chemistry ' 
' University 6f Arizona , , . 
'Tuc.son, Arizona ' 

- ^ J 

• (dcictoral candidate, anthropology) 
University of Mnnesota 
Minneapolis, Minnesota 

DR. LEROY MCLAREN/' - > ^ ' 
Professor of Microbiology , • > 
School of ftedicine ^ * 

University of Naw Mexico 
Albuquerque, .New' Mexico . \ 

★ALLEN- JrAY MASSA^^ • ' 

(graduate student, c.Uemistry) v 
University of. Calif brhia. Crown College 
5dnta Cruz, Cali^drnia , , * 

★BARBARA. M^NDIUS 

(graduate student, biology) 
University of Illinois . , . 
Uybana, Illinois , ^ 

*JANET MILLER / ' 

(student, ^.ndtjstrial technology) 
University of Lowell 
Loweir, Iilassachusei:tp 

■ DR. GENE M. NORDBY ' ' ^ 
Vice President for Business Affairs 
Georgia Institute of 'Technology 
Atlanta, Georgia « 

DR.« ROBERT M. PFEISTER 
Professor of Jlicrobiolo^y 
Ohio State University ^ 
Columbus, Ohio ^ 

*JANE REEli* , 

(graduate student molecular genetics 

Carnegie Mellon University 

Pi 1 1 sburgh^ Pennsylvania ^ 

^R. ROBERT REHWOLDT 
Professor ^f Chemistry 
Marlst College ' ^ 
Poughkeiapsie, New. York 
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DR. DAVID M. RICE III 

Associate Professor of Rehabilitation Counseling 
Director, Disabled Student Services 
Edinboro State College 
Edinboro, Pennsylvania 

★ JUNE ROOKS 

(graduate student, physics) 
Southern Illinois University 
Carbondale, Illinois 

- ANDREA SCHEIN # ' 

Directoi" Handicapped Student Center 
University of Massachusetts- Harbor Campus 
Bostoiv, Massachusetts 

*DR. NANS IE SHARPLESS 
(neurochemistry) 
Assistant Professor of Psychiatry 
Albert Einstein College^ of Medicine 
Bronx, New York 

★THOMAS R. SHWORLES 
Director, Center for Program Development 
and the .Handicapped 
Chicago City-Wide College 
Chicago, Illinois 

★WILLIAM J. SKAWINSKI 

(student, chemical engineering) 
New Jersey Institute of Technology 
Newark, Nfew Jersey 

« 

DR.. CONRAD D. SNCWDEN 
Associate Provost . - 

Princeton University 
Princeton, New Jersey 

★DR S. PHYLLIS STEARNER 

(biology) rn 
Division of Biological and Medical Research 
Argonne National Laboratory 
Argonne, Illinois 

★KATHY SUSANY^ 

(student, biology) 

• University of Pittsburgh » 
Pittsburgh, Pennsylvania 
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*DR. ANNE BARRETT SWANSON 
Research Associate 
Department of Oncology 
JfcArdle Laboratories 
University of Wisconsin 
Madison, Wisconsin 

DOROTHY TOMBAUGH 
Department of Biology 
Euclid High School ' 
Euclid, Ohio 

JOHN TRUESDALE 

Director 3^ Rehabilitation-Education Services 
University *of Wisconsin'^ 
Whitewater, Wisconsin 



DR. BRUCE WEEMS 

Assistant Professor of Physics 

East Central Oklahoma State University 

Ada, (Sclahoma > 

*DR, MYRON WEINBERGER 
Associate Professor of Medicine 
Direcfpr, Specialised Center of , 
Research in Ifypertension 
Indiana University School of Medicine 
Indianapolis, Indiana 

' 'DR. RICHARD WRIGHT 
Instructor of ^Biology 
Valencia Coamunity College 
Orlando, Florida 

*DR; HAROLD YUKER 
Provost and Dean of Faculty 
Hofstra University 
Hempstead, New York 

*DR. IRVING K. ZOLA 
Professor of Sociology 
Brandeis University ^ 
Waltham, Massachusetts 



^Asterisk denotes handicapped conference participants. 
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WORKING GROUP ASSIGNMENTS 

Conference on Barriers to Postsecondary Science 
Education for Handicapped Students 
Sheraton National Hotel 
Arlington, Virginia 
June 9 - 11. 1978 

Conference Facilitator: Mark Ozer 



r 



GROUP A 



GROUP B 



Led - Helen Marie Hoffman 
Rapporteur - Michele Aldrtch 
Interpreter - Oral 



Led - Cheryl Davis 
Rapporteur - Jim Sattler 
Interpreter - Oral 



Latham Breunig 
George Chin 
Nancy Crewe 
Bailey Donally 
Ed S. Dutto 
Carol Paul 
S. Maria Hardy 
Jeffrey HI mmel stein 
Raymond Lifchez 
Leroy McLaren 
* Steve Machalow 
Janet Miller 
John Truesdale 
Irving K. Zola 



Adrlenne Asch 
John A. Bornmann 
Gary Farnsworth 
Linda Fay 
Gerald Feldhake 
Cathy Gatchell 
E. Stephen Hal pert 
Thomas J. Llppincott 
Gene M. Nordby 
Robert Pfeister 
Jane Reehl 
David M. Rice 
Thomas Shworles 
Anne Barrett Swanson 



V 





QROUP C 



' GROUP D 



Led - Ginny Stern 
Rapporteur - June Maker 




Interpi^rar AOral 



Thomas A. Austin 
Emerson Foulke 
David Hartinan 
James J. Hazdra 
Joseph J. Logpwski 
Barbara Mendius. 
Robert Rehwoldt 
Andrea Schein 
Nansie Sharp less 
Kathy Suzany 
Bruce Weems 
Myron Weinberger 
Richard J. Wright 
Harold Yuker 



Med - Ed Keller 
, Rapporteur - Diane DiQuinzio 
Interpreter - Sign Language 



■Jeffrey Bohrman 
Alfred DeGraff 
John Green 
Teodoro Hal pern 
Ronald Herbold 
Harry Lang 
Allen Jay Massar 
June Rooks 

William J. Skawinski 
Conrad* D. Snowden 
Phyllis Steamer 
Dorothy fbmbaugh . 
David Young 
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BARRIERS TO POSTSECONDARY SCIENCE EDUCATION FOR HANDICAPPED STUDENTS 



-6:00 - 8:00 pm Registration and buffot ^u^er . Check In, pick up material; mtx, mlnRlo. Rot .cqn.lnt.d 

8:00 - 9:30 Welcome ^^^^^^^^ ^^,,,^Uon for Handicapped Students/' Martha Redden, Director, Proieot on 

tho llnndic.npppd m Srlonce. Office of Opportunities in Science, American Association for 
the Adv,incemf*nt of Science (AAAS) • 

••ron.umer Participation and Higher Education/' Eunice Florlto, Special Assistant to the ' 
CommlsMnner, Office of Advocacy And Coordination. Rehabilitation Services Administration. 
llnitPd States Department of Health, Education and Welfare. 

"preliminary Consideration., for the Conference/' Mark Ozer Associate ^^^J^^^^J 
Health and Development. George Washington University School of Medicine. Associate 
Professor of Neurology, Howard University School of Medicine, Washington, D.C. 



SATURDAY JUNE 10,_ 1978 



8:30 - 9:00 aw 
9:00 - 9:10 

9: -10:30 



10:30 --11:00 
11:00 -12;30 



12;30 - 1:30 



S ess ion 

continental breakfast 
I, Plenary 

It. Coal Setting 



Grouping 

All Assembled 



Obj ectiv es 

Overview of goals, procedures, 
and conference product 



Role groups (5)- Groups define own goals for 

conference, relating to roles 
(e.g.. student, faculty* etc.) 

Mixed groups (4). Jdentl fy and clarify barriers , 

especially in science education 

All (groups from previous session please 
remain tlgefher) 

IV. Report on Barriers Each group reports to all on Session III, Barriers 

"Acce^sa to Higher Education: The Total Environment/' ^Raymond L%hcz. 
Associate Professor of Architecture, University of Caf^otnia, Batkalay 



Break'' 
III, Barriers 



Lunch 



Room 

North 

North 

A,B,C,D 

A,B,C,D 

North 
North 



o 
o 
z 

m 

m 

o 
m 

tn 
O 



m 



3o 

m 
:z 
o 

♦—4 

X 

o 



X 
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C pgftyfenc^ Schedule 
2:00^-. 3; 30 V* SolutloM 



Mlx«d Croups (4). Brain* torn » fiymthftsiSA, and 

select solutions which have 
worked for you^ — or othera* 



3:30 
4:00 
5:00 



4:00 
5:00 
5:30 



5:30 - 6:00 
6:00 --7:30 



Break 

V. Solution (cont'd) 
VI. Report on Solutions 

Bireak 
VII. SmII Groups 



All I Mixed (4), 



Role groups (5) . 



/:30 - 9:00 



Dinner . 



Each group reports to all on 
Session V, Solutions . 

Ml may meet in self-directed 
groups » to discuss barriera or 
solutions which siay be (oost 
appropriately explored in depth 
in areas with special relevance 
to individual groups (e.g. fac- 
ulty^ students, wonen» handi- 
capped, physics I chem.). 



Sociologist Considers His Handicap/* Irving Kenneth Zola. 
Professor of Sociology . Brandeis University i Waltham. Mass. 



SUNDAY JUNE 11. 1976 ^ 



8:30 
9:00 



10? 30 
11:00 



- 9:00 am ^Continental^reakfast 
10:30 VIII. Strategies 



-11:00 
-12:30 



Break 
IX. Strategies 



Mixed groups (4). 



Role groups (5) 



A»B,C,D 



A,B.C»D 
North 

A.B.C.D 



12:30 
1:30 



2:00 



1:30 
2:00 



Luncheon « 

X. Report on Recofiso^nded 

Strategies & Recom- 

nendation 
Adjournoient (Tioie approximate) 



All» assembled 



Analyze and develop recQSi- 
mendations. Given some cf ^ 
the aolutlona. what would 
you want to see happent 

Reconmendationa discuasedi in terois 
of roles circumstances of con- 
ferees. How would strategies and 
recommendAtiona relate to atudents? 
faculty? admintstrators? Wl\at effects 
might there be? Any agenda for 
^Ettibn by your £roup? 

Each Rroup reports to all on 

Seiialona on Recoitmi«ndatlona 



North 



North 
A.B.C.D 



North 
A.B.C.D 



North 
North 



A lace check-out for 2:00 p,m. has been , arranged . 
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appendix d 
stIjdent questionnaire used to 
solicit data for the study 



merican. Association 
for the Advancement of Sc ience 



1 7 7 6 MASSACHUSETTS AVENUE. N W . WASHINGTON. D. C. 2 0 0 3 6 

Phona 467-4400 (Araa Cod* 202) C*bl« Addrati. Advartcnci. WathinQtOn, D. C. 



Dsac Student;: 



WS NEED YOU! W« ar* looking for haadieappad ttudanta to halp ua.ldantlfy cha 
barrlars istany faca la ttudylng aclanca (cspaclally lab •claacaa).'^ Wa alto tack 
ttraCaglaa for coping with thoaa barrlars. VTa ara also Intar^ttad to laam about 
barrlart which ^ra antlclpatad, but which turnad ^t C6 ba unlaportant. Tha 
Aaarlcan A«»ociatlon for tha Advancamant of Sclanca Ms bean working for aavar«l 
yaars now to alfalnata barrlars to cha sclantlflc profatalona and Education. In 
all that tlBMT, wa hava found that tha bast reaourcas for conatructlvaly changing 
programs and pollclaa which concam handlcappad Individuals ara tha handlcappad 
Individuals thanaalvaal ^ 

Participation will taka only a llttla tloa. Plaasa fill In tha brlaf queitionnalra 
balotf and ratum It to ua In tha anclosad stampad, salf-addrassad anvalopa* Ho 
information In It will ba uaad In a way which could Identify you without vour par- 
•isslon. IP YOU PREFER TO SPEAK WITH US, PLEASE FEEL FREE TO CALL COLLECT 202- 
467-4496 (VOICE OR TTY), AND ASK FOR CHERYL DAVIS- Our af forts hava had cwiCinulng 
Input froo handlcappad sclantlscs and staff* Charyl Davis usaa a Whaalchalr and 
is activa in organizations raprasantlng parsons with various handicaps* Ua ara 
opan to your Idaaa and tagct to haar froa you. Your asaistanca is vital and vary 
osiuch appraclatad. 

* 

Hoping to haar froa you soon! 



Sincaraly^ 



MaAha R^dan 

Director, ^rojact on tha 

Handlcappad In Sclanca 

Of flea of Opportualtiai In ^Sclanca 



Charyl Davla 
Sanior Prograa Assoclaca 
Projaf^t on tha Handlcappad in Sclanca 
Office of Opportualtlas in Sclanca 



P.S, If you know ^ny othar handicapped studants \sho ara taking sclanca coursas^ 
plaasa photoco^^y this lattar and quaatlonhalra and ^mm it on, Prlntad» 
typad, or f Iliad la ovar tha phoaa, wa want to haar froa yout 



1. Hm 



'4; YiflMr/addrasa at school 



2, Aga 



3. Sax 



5. Phdna nuiabar (Includa araa coda) 

6. What school .ara you attan< 
. 7« what dagraa do ydu sack? 

8. Uhac it your dlsablUcy? 



School 



<I*M7 

\ F t«ld(i) o 



f concancraclon 



(condnuad orhtr sldat 
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9, Expcc tttd.^date of graduation or coaii 



plleti 



on oT studies 



10. What kinds of schools did you attentf? Check^^s applicable, noting which years attended. 



Elementary 

Regular cUs», private or 
public, integrated with 
non-h«ndlcapped peers 


Junior High 


High School 


Regular clasa, with added 
special classes as needed 






Regular school, but 
segregated la special 

classes ^ 






Special schools 







■ . » . " ill Vii you take lab and^or field sciences at any of the following levels? elementary 

• ^ ' 'juijior high high school college undtrsraauace If 'itH^ check as chey 

rv , . apply. If NO. check here . Spepify courses taken 



12. Please describe fully any modifications in Che lab, in cqulpm«nt, and in procadura that 
jaay have been utilized* Were any needed, but not provided? Were any instructors help- 



ful in this regard? Attach extra sheet if needed. 



13. Have you confronted attitudinal, adminlstraui ve, architectural, or other barriers in^ 
pursuing your educational goals? How have you coped with them? \4ha,t worked for you? 
Were there problems specific to science education? Were there any professors who 
helped or encouraged you that we can contact? Have you developed any special 
itratttsles* equipment been imprpviscd bv or for you that you could cell 



us about? Please discuss fully » uaing extra sheet (s) as necessary.^ 



14. HaVe you received encouragement in your educational and career goals? What^has helped 
you in this regard? : ■ * 

15. Do you use any (aobility aids or auxiliary appliances (eg, wheelchair, tape recorder)? 
Please describe ^ , ^ 



to 


you 


use any special services (eg, inttirpreters. 


attendants)? Please describe. 




you 


have farther cocaments» or thoutihrs, pleaf^e 


add whatever you wish. 
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APPEI^IX E 



SELECTED PUBLICATIONS 
OF CONSUMER ORGANIZATIONS OF HANDICAPPED PERSONS' 



ACCENT ON LIVING 
P.O. Box 700 

Gin urn Road and High Drive 
Bloomington, IL 61701 

ACCD NEWSLETTER 
American Coalition of. Citizens 
with Disabilities, Inc.. 
1346 Connecticut Ave. NW 
Room 817 

Washington, DC 20036 

AMERICAN REHABILITATION 
Rehabilitation Services 
Administration 
330 C Street, SW 
Washington, DC 20201 

AMICUS 

National Center for Law and 
the Handicapped 
1235 North Eddy Street 
^outh Bend, IN 46617 

BRA'ILLE FORUM • 

American Council of the Blind 

c/o Mary T. Ballard 

190 Lattimore Road 

Rochester, NY 14620 

BRAILLE MONITOR 
National Ffederation of 
the Blind 

1346 Connecticut Ave., NW 
Washington, DC 20036 

' THE CHALLENGE 

Veterans Administration Depart- 
ment/Vocational Rehabilitation 
P.O. Box 11045 
Richmond, VA 23230 



CiOSER LOOK 

National Information Center 
for the Handicapped 
Box 1492 

Washington, i)C 20013 

COPH BULLETIN , 
National CoWress of Organizations 
of the Physically Handicapped, Inc. 
P.O. Box 19005 
Minneapolis, MN 55419 

CRUSADER 

UCP Associations, Inc. 
(United Cerebral Palsy) 
66 East 34th Street 
New York, NY 10016 

DAV MAGAZINE a 
Disabled American Veterans 
3725 Alexandria Pike 
•Cold Spring, KY 41076 t 

THE DEAF AMERICAN 
814 Thayer Avenue 
Silver Spring, MD 20910 

DISABLED USA 

The President's Committee on 
Employment of the Handicapped 
Washington, DC 20210 

EASTER SEAL BULLETIN 
National Easter Seal Society 
2023 West Ogden Avenue i 
Chicago, IL 60612 

EXCEPTIONAL CHILDREN 
1920 Association Drive 
Res ton, VA 22091 
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> 

THE EXCEPTIONAL PARENT 

20 Providence St., Room 708 

Boston, MA 02116 

GALLAUDET ALUMNI NEWSLETTER 
Gallaudet College 
7th and Florida Ave.. NE 
Washington, DC 20002 

HANDY-CAP HORIZONS 
3250 East Loretta Drive 
Indianapolis, IN 46447 



HARMONIZER 
7611 Oakland 
Minneapolis, 



Avenue 
MN 55423 



THE INDEPENDENT 
Center for Independent Living 
2539 Telegraph Avenue 
Berkeley, CA 94704 

INTERNATIONAL STROKE 
CLUB BULLETIN 
805 12th Street ^ 
Galveston, TX 77550 

JOURNAL OF REHABILITATION 
National Rehabilitation Assn. 
1522 K St., NW 
Washington. DC 20005 

JOURNAL OF REHABILITATION OF 
THE DEAF 

814 Thayer Avenue 
Silver Spring, MD 20910 

MUSCULAR DYSTROPHY NEWS 

MD Association of America, Inc 

810 Seventh Avenue 

New York. NY 10019 

NAflf NATIONAL NEWSLETTER- 
National Association of 
the Physically Handicapped 
76 Elm Street 
London. OH 43140 



NATIONAL HOOKUP 
TtTdoor, Sports Club, 
P.O. Box^^.- 
Adelanto, CA 9^384 



Inc. 
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THE NEW OUTLOOK FOR THE BLIND 
American Foundation for the Blind 
15 West 16th Street 
New York. NY 10011 

NEWSLETTER 

Committee for the Handicapped 
People-to-People Program 
1028 Connecticut Ave. NW, #610 
Washington, DC 20036 

jstEWSLETTER (and other publications) 
Division of the Blind and 
Physically Handicapped 
Library of Congress 
WasMngton, DC 20542 

NTli FOCUS 

National Technical Institute 

for the Deaf 
One'Lomb Memorial Drive 
RocHester, NY 14623 

\ 

PARAPLEGIA LIFE 
Editbrial Offices * 
National Paraplegia Foundation 
333 North Michigan Ave. 
Chicago, IL 60601 

PARAPLEGIA NEWS 
935 Coastline Drive 
5;eal Beach. CA 90740 

PATIENT SERVICE NEWS ' 
National Multiple Sclerosis 
Society 

257 Park Avenue South 

New York. NY 10010 < 

THE POINTER - 
'P.O. Box 131 
Syracuse, NY 13210 

REHABILITATION GAZETTE 
4502 Maryland Avenue 
St: Louis, MO 63108 

REHABILITATION LITERATURE 
National faster Seal Society 
2023. W. Ogden Avenue 
Chicago, IL 60612 
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REHABILITATION WORLD 
20 West 40th Street 
New York, NY 10018 

SPINE TINGLER 
c/o Joan S. Physioc 
5456 85th Avenue, #2 
New Carroll ton, MD 20784 

STAR NEWS LETTER 
Katherine Kreuser 
6219 M. Naper Avenue 
' Chicago, IL 60631 

VOLTA REVIEW 
Alexander Graham Bell 
Association 
3417 Volta Place, NW 
Washington, DC 20007 . 



For additional organizations, refer to Directory of Organizations Interested 
in the Handicapped , published by the Committee for the Handtjpapped, People- to 
People Program, 1028 Connecticut Avenue, NW, Suite 610, Washington, DC 20036, 



Cleari nghouse on the Handi capped— 
Directory of National Information Sources 
published by the Office for Handicapped Individuals 
U.S. Department of Health, Education and Welfare^ 
Washington, DC 20201 



or 
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ORGANIZATIONS OF AND FOR THE HANDICAPPED 



Alexander Graham Bell 
Association for the Deaf 
3417 VoUa Place. NW 
Washington, DC 20007 

Amerfcan Coalition of Citizens 
with Disabilities 
1346 Connecticut Ave. NW, Rm 817 
Washington." DC 20036 

American Council of the Blind 
1211 Connecticut Ave. NW, #506 
Washington. DC 20036 

American Professional Society of 
the Deaf 

c/o Dr. Donald L. Ballantyne 
NYU Medican Center 
560 First Avenue 
New York, NY 10034 



Blinded Veterans Association 
1735 De Sales Street. NW 
Washington. DC 20036 

Disabled American Veterans 
3725 Alexandria Pike 
Cold Spring, KY 41076 



Disabled 
175 Wi 
Brookl 




ction 
Street 
1201 



Epilepsy Foundation of America 
1828 L Street. NW 
Washington, DC 20036 

Gallaud'et College Alumni Assn. 
Gallaudet College 
7th and Florida Avenue, NE 
Washington. DC 20002 

'^ndoorv Sports Club 
lUS'Tlighland Street 
Napoleon. OH 43545 

National Association of the Deaf 
814 Thayer\Avenue 
Silver Spring. MD 20910 



National Association of the 
Deaf-Blind of America 
c/o Dr. Doris f4. Callahan 
616 E. 124th Street 
Cleveland, OH 44108 

National Association of the 
Physically Handicapped. Inc. 
6473 GrandvilTe Avenue 
Detroit, MI 48228 

National Congress of Organizations 
of the Physically Handicapped, Inc. 
7611 Oakland Avenue 
Minneapolis. MN 55423 

National Federation of the Blind • 
1346 Connecticut Ave. NW, Suite 212 
Washington. DC 20036 . - ' 

National Multiple Sclerosis Society 
205 East 42nd Street . " 

New York, NY 10017 

National Paraplegia Foundation- 
369 Elliot Street 
Newton. MA 02164 / . 

Paralyzed Veterans of Ajnerica ' 
4330 East-West Highway; Suite 300 . 
Bethesda. MD 20014 

Spina Bifida Association of America 
P.O. Box 5568 
Madison, WI 53705 

United Cerebral Palsy 
66 East 34th Street 
New York. NY 10016 



Association 



United Ostorny Association. Inc. 
nil Wllshire Boulevard 
Los Angeles. CA 90017 



N.B. See Appendix E for, publications 
and directory of additional organi^r 
zations. 
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Biblioc(is^phy 

^ , . ■ 

The material listed in large part is taken from "Science for the Handi- 
capped Bibliography" compiled for the Science for the Handicapped Association 
of the National Science Teachers Association- by Dr. fCenneth" Ricker. Department 
of Science Education, Univers^'ty of Georgia. The material is representative 
of the publications available on science and the handicapped, as well as 
education of the handicapped generally. 

Articles included do not necessarily express opinions of the AAAS Project 
on the Handicapped in Science. Some of the articles listed herein diverge from 
contemporary philosophy and practice and are included primarily to provide 
historical perspective. 



General 




Affirmative Action to Employ Handicapped People . A Pocket Guide to the Regu- 
lations of Section 503 of the Rehabilitation Act of 1973. Wash. D.C.: Presi- 
dent's Committee on Employment of the Handicapped, 1976. - . 

American Association of Collegiate Registrars and Admissions Officers and the 
American Cpunpil on Education. Recruitment, Admissions and Handicapped Students 
Wash. D.C.,. Office for Civil Rights, U.S. Dept. of Health, Education and • 
Welfare, 1978. ' 

Architectural Accessibility for the Disabled of College Campuses : Stephen R. 
Cotler, R.A. and Alfred H. DeGraff. State University Construction Fund, 
Washington, D.C: Architectural & Transportation Barriers Conference Board,. 1977 

Ashley, Irvin E., Jr. . "Agricultural Laboratories for the Physically Handicapped.' 
Agricultural Education Magazine , 41: 144, 19'68. ^ 

Brown, Janet Welsh. "Who Are the Handicapped Scientists?" Science, November 7 
"'75. pp. 546-593. / 



BSCS Newsletter^ The Biological Sciences Curriculum Study, Boulder, jColorado. 
No. 36 (September 1969) , 
No. 38 (February 1970) (Whole No. 38) 
No. 43 April 1971-) (Whole No. 43) 
No. 44 (September 1971) 
No. 46 (February 1972) 

No. 48 (September 1972) ^ % . 

No. 52 (September 1973) 

No. 53 (November 1973) . 

No. 55 (April 1974) V " ' * 

No. 56 (September 1974) \ )^ 

Clearinghouse oq the Handicapped. Directory of N ational In formation 
Sources . Wash. D.C: Office for Handicapped Individuals, uTs. Dept. of Health, 
Education and Welfare, 1978. ^ 

The .Col lege Guide for Stulerfts w.ith Disabilities . WShr Gollay and Alwina? 
Bennet. AST Publications, 55 Wheeler Street, Cambridge, MA 02138. 
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..Courtcll for ExceRtionaTXh.n^^^^^ 

r,ubl : • ane Novater il§.70 . 162 :pp .'i SGie^^ce.:-. A Guid e . for Teachim ^ the Handi- 



niv'is, Cheryl arid Martha Redden. "Achievement' in Bialpg^: An I^ntroduction td 
licuAdicapped RioToQists American iBiology Teacher .,. March 1978. 

^ bi rectors' of Qr.gani zation^ .In terested iV the Harfdifiy ped Wash . , D . C . 
foimiittee for' the Handicapped/ People to Xepp-le ProgVatTi, 1976. 



F edera l; 
for Ha 
1977. 



1 A^.-^lstanc e i^or Programs S^rv1n(3j^e\Handji.cdpped . Wash D.C., Office 
Dd.iaap^^^^^ 0^ Health, fducation and Welfare, 

: First P ondsr; Then Dare .- Dikabled Students of America President ;^S CommUtee 
•• ^Rhe' Empl(>yment o^ the Handicapped., U.S. Government Printing Office. 1975. 

■ \ '■■ ^ x^elitile. iric. ''ArchiWural AfHrmative Action-:. A University with, a New 
Concept."' Amicus 2' (4)r31-;3^ '(1977)> / . ■ ' 

• Gollay, E. ;^nri A ! Bennett . .The C61 1 eqg Guide for Studen ts wit h Disabi Titles' . 
ABT Pybli.cati'ons; CambHdge./MA 02138,, 19/&. .. • 

" ' Getting Through. .GoTleqe- with" a Disability: A. Summa ry . of S ervic es Available on -. 
Carnp »fi.es for St,udents with Handic^pl ng Conditions. The ^^^esident s 
Coniiiii ttee- on Empl oyhien t .of the Handi capped . Wash i ngton , ^ D . C . 20210. 

Hadary; Doris. ./'Picking Up Good Vibrations from Science for the Handicapped." 
^ Th e Science Teacher , December- ;i975, pp. 12-13. 

' Han dicapped American^ Reports : Plus Publ ications , Inc. . 2626 Pennsylvania 
Ave. NW. , Wash. D.C. wu^/. ^ ■ . 

Hayden, Jean'S. ^and Helen M.E. ^oodward. "Rnionale Tor a Sdience Program." 
Volta Review: y7Q.tl3, pp. 159-\5. March 1968.. " ' • 

He'sler, John. "College tduktlon for the Severely Disabled," American 
. " Re habilitation . 1,(5), May-June 1976, pp. 29-33. • . - 

^ ^' Hillam, Bruce P. "You Gave Us Your Dimes..." Newsweek, Nov.^iL^ 1976, p.. 19. 

' Holden, Constancy, ghe Handicapped- .FiEW Moving on Civil f?ights in Higher 

• . ■ Ecfucation." Scien(^ '94: 1399^1402 (Dec. 24, 1976). 

" ■ ., • .;KirkpatriCk, Lymaa b;, Jn. "Twenty-five Years ir> a Wheelchair," Brown University 
^ Alumni Monthly, Oan.-Feb. 1978. 



ERIC . , ^ : ' . '-^ • _ - 



Lawrence, R. , Krieger, G.S., Barad, C.B. ; "Rehabi 1 itation Concerns of the 
Handicapped College Student." - Rehabi Htation Research and Practice Review , 
3 (3) /^Summer 1972, 53-61. 

* #• 

Molloy, Larry. "Law and the Handicapped." S<:ience and Children , March 1976, 
pp. 7-10; • . ^ 

Monaco, .Theresa M. "Mains treaming. Who?" Science and Children , March 1976, 
pp. 11-13. • ' 

NationU As'sociat1>on of College and University Bii^iiness Offices, Self 
Evaluation Guide . - Wash.. D.C.:. Office of. Civil Rights, 1977. 

; v ■-. >. ' ^ ■ • - . 
National Directory of Products and Services for the Disabled . Winter Park, 
F.^lorid^i':- The-. Green Pages, Inp., 1^3^ ~ 

Newnian, j".'' "Faculty Atti tudesj^ward Handicapped Students . " Rehabilitation 
L iterature ,' July 1976, Vol. 3f;. No. 7., 194-197. " 

r< p '1 ■■. 1 * . 

, ' . . . ■. " ' ■ 

Newsletter:: Access to Science , American Association .for tfie Advancement of 
Science, Office of ,Opponuni;feies irt Science, 1776 MaSs'achusetts Ave. NW^, 
Wash. D\C. 20036. , ' ' ,"■ . . ' . 

"Non-Dis'trimi nation Provisions of th^ HEW Regulations," Amicus , 2. 
(June .1977 J ': . ' , 

■PI anninq for' Acces:$ i bi 1 i ty : Margaret Mil her, DiVectoi^ of Programs. National 
Center for a Barrier-Free Environm^t. The Association* of Physical -PI ant 
Adiijinistrator? of Universities' tfnd Colleges., Suit^ -250, -Eleven DuPqnt Circle, 
Wash. D.C. 20036.- \\ 

Post, TI?omas' R.*, Alan H. Humphrey^ and Mickey Pearson. "Laboratory-Based 
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March X^76y pp. 41-43. •■ ;^ 

" • • • ■ ' ' •. . ' 
Proceedings of. "The Disabled Student on American Campuses: Services and the 
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Project" HEATH .(Higher. EducatioV and the HarMi capped ) . Informational B rochure. 
iSlash. D.;c., American Cdunc'il dn Education, 1978. 

Proscia, Vito,' PhyM is- Steamer , E.6. Keller, Jr., and Donald L. Ballantyne. 
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. 13:15-16, March 1976. * , ^ » 

Redden, Manctha Ross, "Handicapped Resource Group Members Work for Barrier 
E.li mi nation," Science , February 4, 1977. 



Redden, Martha Ross and Janet Welsh Brown, "Expanding Horizons: Careers in 
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Redden, Martha Ross, Janet Welsh Brown and Wayne Fortunato-Schwandt, B'arri^ . 
Free Meetings: A Guide for Professional Associations , American Association for ' 
the Advancement of* Science, 1976. 
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Science, 1976. 

Redden, Martha Ross, June Maker and Steven Tonelspn, CopirTg Strategies of 
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presanted^^t National Science Teachers Association Convention, March 1977, 
Cincinnati , Ohio^ . . ^ 
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, Social Casework . Nov.vi075, 56 (9), 538-54Z7 

SCIS Newsletter . The Science Curriculum Improvement Study, Berkeley, California. 
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Health, Education and Welfare, March 1978. 
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Foundod m 1848, AAAS is^the 
world's lea^itig general scien- 
tific society with 125,000 mdi- 
vidual members. It is also thfe 
world*s largest federation of 
scientific organizations with 
nearly 300 affiliated societies 
and academies covering the 
entire spectrum of the natural 
and social sciences, engineer- 
ing, and medicine. Despite *its 
size and complexity. AAAS 
offers its individual members 
a voice in the larger scientific^ 
community through programs 
for the expansion and inter- 
change of ideas in science and 
engineering and in the public 
understanding and apprecia- 
tion of science, AAAS mem- 
bership includes the weekly 
journal SCIENCE and the op- 
portunity to participate in one 
of the 21 AAAS Sections gi^the 
Association that embrace the 
basic fields of science and 
engineering. Members also 
take part irv programs that 
contribute toward the solution 
of problems affecting not only 
the scientific community but 
society as a whole. 



For further information about 
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' AAAS Membership 
Department 
1515 Massachusetts Ave:. N.W, 
Washington, D,C, 20005 
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AAAS provides for the interchange of infor- 
mation of concern to scientists and to society 
through: 

• SCIENCE, the weekly magazine which carries 
definitive. articles and up-to-date reports on topics 
and issues in and about the scientific world, 

• the Annual National Meeting which provides a 
forum for the presentation of symposia and lectures 
on recent developments in science, and informed 
discussions on policy issues that; affect society as a 
whole, 

• the quarterly review magazine SCIENCE BOOKS & 
FILMS, the Sgience Book Lists, and Science for 
Society which review or annotate and list the best 
science books, films and related articles currently 
available, 

• other publications such as the Scieiice Compendia 
Series which deal with critical topics (energy, food, 
population, materials, electronics), the AAAS 
Selected Symposia Series and the AAAS Audiotape 
Series (from the Annual National Meeting) which \ 
offer a broad perspective in the fields of,science and 
technology, and books and reports on specfial topics 
(such as scientific freedom and responsibility and 
research funding in the public anSi private sectors). 



AAAS supports various programs and activi- 
ties that are concerned with national and 
international science policy, education, and 
employment opporturiities by: t 

• giving national and regional policy-makers the 
science, facts tfiey need through special seminars 
and the Congressional Fellows Program, 

• providing forums on such problems as scientific 
freedom and responsibility, the legal and technical 
implications of weather fnodification, the implica- 
tions of ener^ development in the West, and more, 

• relaying reliable science information to the news 
media. 

• promoting public understanding of science and 
improving science curricula^in the schools, . 

•/^ improving international cooperation among scien- 
tists through, innovative ventures like the new 
inter-American trilingual journal INTERCIENCIA, 

• expanding the opportunities a^vaUable to minorities, 
women, and the handicapped m all fields of science. 
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